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The primary purpose of this study was to determine the core competencies needed by 
State DOT Highway Safety Engineers as perceived by Highway Safety experts in the United States.  
First, a list of competencies was identified.  Next, a panel of Highway Safety experts determined 
the importance of each identified competency for the current year (2020) and for the future (year 
2030).  Finally, ratings provided by the panel were tested for the presence of consensus.  
For this study, the researcher used a Delphi Method as classified by Delbecq, Van de Ven, 
and Gaustafson (1975).  Through this method, a panel of forward-thinking experts in the field of 
Highway Safety were surveyed to find consensus of important and needed technical 
competencies for current and future Highway Safety Engineers (Gupta & Clarke, 1996).  Through 
three rounds, these panel members were able to suggest and rate competencies, with the option 
to provide any feedback they deemed necessary.   
Based on previous literature, a review of various professional organizations, and 
extensive interviews, 50 competencies were generated.  During Round 1, this list of competencies 
was sent to identified highway safety experts across the U.S. and asked, “Is this competency 
important for Highway Safety Engineers for the year 2020 (or 2030)?”  Here, the panel suggested 
edits to 9 currently listed competencies and defined 18 additional competencies.  In Round 2, 
participants rated all 68 competencies on a five-point anchored scale.  In Round 3, the panel was 
provided the median scores for each competency listed in Round 2 and asked to keep or change 
their rating to match the group’s rating and provide any justification as necessary.  
At the conclusion of Round 3, all competencies were listed as achieving consensus as 
established a’ priori at greater than 50% indicating a set of core competencies essential to the 
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role of Highway Safety engineers in the year 2020 and 2030.  Since the panel was shown to be 
effective and forward-thinking in their views, the researcher recommends state DOTs and 
national organizations involved in trainings regarding highway safety engineers move toward the 
inclusion of all competencies rated substantial or high importance in required training.    
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CHAPTER 1. INTRODUCTION 
A.  Background and Setting  
In the United States, 3.22 trillion miles were driven in the year 2016.  This represents an 
increase of 2.8 percent from 2015, which is the fifth consecutive year of this trend and seems to 
be climbing with each passing year (Schaper, Feb 21, 2017).  While highway fatalities seemed to 
be trending down after 1975, especially when comparing fatalities to miles driven, they have not 
declined in recent years and at best are remaining consistent (National Highway Traffic Safety 
Administration, 2018). According to the Federal Highway Administration’s (FHWA) life-saving 
programs and infrastructure safety solutions, they are committed to the vision of eliminating 
fatalities and serious injuries on our Nation's roadways (U.S. Department of Transportation, 
February 18, 2020).  Beginning in Sweden with their “Vision Zero” plan, the FHWA has since 
implemented a Zero Deaths Vision plan to eliminate deaths on all U.S. Highways – as even one 
death is unacceptable. 
Since the Highway Safety Act of 1966, each individual state has been mandated to address 
safety within their Highway Safety Improvement Program (HSIP) (US Department of 
Transportation, 1966).  These plans may include a subset of each states’ version of a “Zero Death” 
vision.  For example, in Louisiana, the Department of Transportation and Development (LADOTD), 
the Louisiana State Police (LSP), and the Louisiana Highway Safety Commission (LHSC) lead the 
implementation of Destination Zero Deaths (DZD) (Louisiana Department of Transportation and 
Development, December 2, 2019).  Since each state’s organizational charts differ, the procedures 
for their HSIP may lie within the Highway Safety Section, the Traffic or Engineering Section, or at 
the District/Regional level.  Along similar lines, each state may have other specifics regarding 
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highway safety, including:  grants, budgets, requirements, laws and policies, and much more.  
While the focus is on a national level to meet requirements of the FHWA, HSIP, and the National 
Highway Traffic Safety Administration (NHTSA), states reserve the right to go above and beyond 
to do what is best for their demographics. 
Law Enforcement Officers (LEO) at local, state, and national levels are sworn to uphold 
the laws of their state’s constitution as well as the constitution of the United States (Louisiana 
Secretary of State, Sep, 2017).  This includes laws governing the nation’s roadways.  Each state, 
city, and parish (or county) also assumes responsibility for establishing and implementing laws at 
each level.  For example, in Louisiana, the LADOTD must build transportation network systems 
that meet policies and laws set by the state that still fall within national regulations.  If a change 
is made on one level or by one organization, it can affect multiple other entities.  This shows how 
important it is for the state Department of Transportation (DOT) to have a professional and 
positive relationship with their local LEOs.  Keeping this in mind, some DOTs also work closely 
with a specific officer who acts as a go-between to other LEOs to help ensure language and 
communication is not blurred.  Law enforcement experts also help coordinate statewide and 
regional campaigns, which aids in crash data quality through providing completeness, accuracy, 
and timeliness. 
 Crashes on any highway across the United States bring a myriad of other unforeseen 
issues.  Anytime a crash happens on a highway, depending on the level of damage, law 
enforcement officers may have to close one or both directions to all traffic.  By closing a highway 
or intersection without proper closure and signage, more crashes may occur.  However, just 
because proper closure and signage is present does not mean other crashes cannot or will not 
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occur.  Other short-term issues may require signal timing to be changed and modified work 
schedules for all involved in the recovery process.  If the road needs to be closed for a greater 
length of time, this can cause a greater burden for motorists and a higher potential risk to first 
responders if still on scene.  With multiple similar crashes, especially those with fatalities, other 
short- or long-term changes may include:  adding or updating signage or striping; adding a traffic 
signal if not currently present; modifying the lanes to allow an independent turning lane; or 
completely modifying the type of intersection (e.g. roundabout, divided highway).  Ever 
increasing crashes call for even more law enforcement officers and an ongoing necessity for 
positive relationships between the DOT and local LEOs to be proactive in efforts to diminish 
future crashes. 
 Costs are also a concern for all involved in crashes on highways across the country.  
The most obvious cost is to those involved.  Sadly, the lives of those who have friends or family 
involved in fatal crashes will never be the same again.  Costly medical bills are often encountered 
soon after severe crashes occur.  Health insurance may or may not help with any costs associated 
with time for missed work.  Vehicle insurance rates may rise after repairing or replacing vehicles 
involved, which may not always be covered by insurance.  In some cases, law enforcement 
officers may be paid overtime when attending to diverting traffic, filling out reports, or appearing 
in court if any violations, citations, or lawsuits were filed.  Lastly, it costs to repair or replace any 
damaged infrastructure, including:  building, landscaping, equipment, utilities, or signaling 
equipment.  
Before breaking ground on a construction project for any highway or other LADOTD 
project, a project manager must present the project through the five stages of planning and 
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vetting, along with levels of identification, prioritization, selection, and approval (Louisiana 
Department of Transportation and Development, 2019).  In the early stages of a project, highway 
safety should be an area to consider for further exploration, but that is not always the case.  For 
example, during a Stage 0: Feasibility Study in Louisiana, LADOTD involves three sections:  Section 
21 (Data Collection), Section 77 (Traffic Development), and Section 82 (Highway Safety).  While 
Highway Safety is involved, it’s generally considered more of a check-list item to make sure the 
study meets the standard requirements.  Moving on to Stage 2: Funding, Highway Safety is once 
again involved, but for the last time in a project – unless other projects show a need or other 
sections approach Highway Safety to assist with utilizing crash data or anything else to help make 
better informed design decisions.  In any case, allowing the design to be reviewed through a lens 
with an importance on safety, fatalities could potentially be diminished; however, it would 
require more time to explore potential options. 
Engineers employed in the Highway Safety section at LADOTD fall under specific 
structured training programs (STPs), as do all LADOTD employees.  Available training meets their 
job duties or mandated certifications as well as other requirements.  Training topics include 
ethics, sexual harassment, and many others.  Budgets allow other content-specific training 
courses to be offered in-house, some allow third parties to facilitate, and some require the 
employee to travel.  However, many trainings are lacking or are not offered in a timely manner.  
Trainings available may not be on par with current technologies in practice, or a lack of funding 
or resources could prolong or limit the amount of trainings offered.  Section Supervisors, their 
employees, the Technology Transfer and Training Section, and other stakeholders do not always 
agree on proper training methodologies, ranking of importance of the trainings, or how the 
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allotted budget should be spent.  In addition, FHWA and other governmental agencies provide 
various funding opportunities if certain objectives are met, including training and certifications 
(Federal Highway Administration, November 26, 2019; U.S. Department of Transportation, 
December 10, 2014; United States Department of Transportation, 2020).  Lastly, all states are 
required to have a staff member as a delegate for the Highway Safety Manual (HSM).  All trainings 
mentioned have a set of objectives that can be mapped to specific competencies.  Having an 
agreement (state and nationally) is important to determine the ranking of the training 
opportunities available. 
Government agencies are unique in their approach to training.  First, employees of all 
levels are required to take yearly trainings such as ethics, sexual harassment, or other health-
related trainings (Louisiana Department of Transportation and Development, 2019).  Next, their 
STP usually includes vital job specific trainings private sector businesses don’t offer or have as 
easily accessible.  These are high quality courses that are taught by experts and may include 
otherwise expensive certifications or certificates.  Employees are also usually welcomed to sign 
up for and take trainings that fall outside of their STP.  Meister (as cited in Brill, Bishop, & Walker, 
2006, p. 116) noted today’s adult learners increasingly insist on value with the various options 
and flexible trainings available.   Lastly, training departments of any organization have the 
opportunity to develop unique trainings that match to very specific needed objectives.  Meeting 
employees where they are with sufficient and useful training should be the goal of anyone 





B.  Statement of the Problem 
Every year, the number of cars and drivers on the road continues to rise (Statista, 2020).  
These drivers accumulate three trillion miles per year with no sign of decreasing (U.S. Department 
of Transportation, January 27, 2020).  As noted by NHTSA, from 2016-2018 the number of police-
reported crashes were between six to seven million (September, 2020).   While this doesn’t 
include non-reported crashes, Blincoe et al. note reported and non-reported crashes continue to 
remain high and have high economic costs tied to them (May, 2015).  With no current alternative 
form of transportation available for the masses, something must be done to mitigate the number 
of fatal crashes sustained over the years and the expenses tied to them.  Physical damage to the 
vehicles, vehicle insurance, health insurance, time away from work and family, and more all effect 
the taxpayers just as much as those involved in a crash (Blincoe, Miller, Zaloshnja, & Lawrence, 
May, 2015; Skyler, October 22, 2019) 
Out of all monetary issues expected, the highest cost to pay is for serious injuries or the 
lives of crash victims.  With over 35,000 fatalities every year since 1981, all individual parties 
agree that something must be done to bring this number as close to zero as possible (National 
Highway Traffic Safety Administration, October, 2019).  While it is true that the number of 
fatalities can be significantly lessened by combating three major issues – impaired driving, 
seatbelt use, and distracted driving (National Highway Traffic Safety Administration, October, 
2019; Centers for Disease Control and Prevention, July 6, 2016) – these are the purview of the 
Highway Safety Commission who assist LADOTD as part of statewide Safety Coalitions.  Many 
other issues can be confronted through infrastructure design or traffic application.  To effectively 
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confront fatalities on the nation’s roadways, the solution is not clear as to the responsible party.  
Multiple ways of outreach and proactive infrastructure solutions should be used. 
Governmental agencies are held to maintaining the status quo by way of funding, policies, 
and legislation. This stifles innovation.  There are laws, along with minimum and maximum 
requirements for engineering policies.  While other states, namely Alabama and Washington, 
have started to change the culture internally across multiple sections, specialties, and programs, 
to one that values safety and puts it at the forefront of decision making, there is always room for 
improvement (Alabama Department of Transportation, March, 2018; Washington State 
Department of Transportation, 2017).  By becoming more proactive than reactive in nature, 
highway safety engineers and state DOTs can work towards saving lives. 
In order to implement new infrastructure-oriented proven safety countermeasures, 
FHWA has required each state to address up to 20 different treatments or strategies through the 
State’s Strategic Highway Safety Plan (SHSP) as part of the Highway Safety Improvement Program 
(HSIP) (U.S. Department of Transportation, June 16, 2017; U.S. Department of Transportation, 
November 26, 2019).  To fulfill this mandate, each state’s SHSP also must identify a representative 
in regard to FHWA.  However, there are no set specifics for the person in this role, nor if this role 
is shared amongst a group or section within the given DOT.  This person also becomes a member 
of a national committee with representatives from other states.  Here, communication can flow 
from FHWA to the states or within the states.  Each state has the opportunity to share what works 
for them, share with others, and modify as they see fit.  While there may be best practices across 
the nation, discrepancies among states may still exist.  
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With every state DOT employing engineers who must be certified, licensed, and qualified 
(Louisiana Revised Statutes: Title 37. Professions and Occupations, November 2012), their 
training must also meet the ever-increasing need warranted.  The Committee for a Study of 
Supply and Demand for Highway Safety Professionals in the Public Sector of the Transportation 
Research Board (TRB) shares the view that road safety professionals must possess a common 
body of knowledge and skills by stating the following: 
To perform competently, road safety professionals must have an understanding of the 
safety roles of engineering, enforcement, education, and emergency response; the 
institutional setting for safety management; and the data and information systems 
available to support safety decisions (2007). 
 
As budgets continue to decrease but tasks increase, departments of all types must be 
more fiscally responsible than ever.  Departments must start planning now due to the imperative 
need for improvement of professional development opportunities.  Trainings identified for future 
needs must begin preparations before it is too late.  By continuing current efforts in areas that 
will still be viable in the immediate future, state DOTs can also begin working towards developing 
or modifying flexible training for issues to come.  Focusing on needed trainings, by way of 
competencies met through trainings, engineers can be better prepared to help make all highways 
safer, thus ultimately saving lives.  
C.  Purpose and Objectives of the Study 
 The primary purpose of this study was to determine the core competencies needed by 
State DOT Highway Safety Engineers as perceived by Highway Safety experts in the United States. 
The following research objectives were developed to accomplish the purpose of the study: 
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1. Identify a list of suggested competencies based on current literature, job descriptions, 
personal interviews, and match training objectives that should be necessary for all 
Highway Safety Engineers. 
2. Determine the importance of each identified competency for effective job 
performance of Highway Safety Engineers in the year 2020 as perceived by forward 
thinking Highway Safety experts in the U.S. 
3. Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2020 for which consensus of perception among Highway Safety 
experts can be achieved. 
4. Determine the importance of each identified competency for effective job 
performance of Highway Safety Engineers in the year 2030 as perceived by forward 
thinking Highway Safety experts in the U.S. 
5. Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2030 for which consensus of perception among Highway Safety 
experts can be achieved. 
D.  Definition of Terms and Acronyms 
AASHTO – American Association of State Highway and Transportation Officials – a standards-
setting body which publishes specifications, tests protocols, and provides guidelines which are 
used in highway design and construction throughout the United States. Despite its name, the 
association represents not only highways but air, rail, water, and public transportation as well 
(American Association of State Highway and Transportation Officials, 2019). 
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ANB-10 – A proactive committee of multidisciplinary experts that serve as a focal point for 
addressing issues, anticipating trends, and setting an agenda for transportation safety 
management (TSM) research.  Mission:  Utilize the TSM Committee’s cross-cultural, 
multidisciplinary, multimodal expertise, and its liaisons with other TRB committees to promote 
and support research to advance road safety improvement. Goal: Document existing research 
products and identify research gaps to guide TSM research efforts in reducing fatalities and 
serious injuries on all public roads.  Objectives:  Proactively manage the transportation safety 
research process; stimulate exemplary research; effectively disseminate research results; create 
effective strategies for implementing research results; and promote a transparent and 
accountable transportation safety decision-making process (TRB Committee on Transportation 
Safety Management Systems, 2017). 
ASCE – American Society of Civil Engineers – a tax-exempt professional body founded in 1852 to 
represent members of the civil engineering profession worldwide. Headquartered in Reston, 
Virginia, it is the oldest national engineering society in the United States. Its constitution was 
based on the older Boston Society of Civil Engineers from 1848 (American Society of Civil 
Engineers, 2020). 
ATSSA – American Traffic Safety Services Association – an international trade association, located 
in Fredericksburg, Virginia, United States, whose core purpose is to advance roadway safety. 
Founded in 1969, ATSSA represents the road, traffic, and highway safety industry with effective 
legislative advocacy, traffic control safety training, and a far-reaching member partnership 
(American Traffic Safety Services Association, 2020).  
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Competencies – the ability of an individual to do a job properly. A set of defined behaviors that 
provide a structured guide enabling the identification, evaluation, and development of the 
behaviors in individual employees.  (Comprehensive Public Training Program, June 27, 2018, p. 
6) 
DOT – Department of Transportation – varies in name by state – a decentralized agency charged 
with the establishment, maintenance, and regulation of all public transportation in their given 
state (U.S. Department of Transportation, January 29, 2020). 
LADOTD – Louisiana Department of Transportation and Development – Louisiana’s DOT – in 
charge of maintaining public transportation, roadways, bridges, canals, select levees, floodplain 
management, port facilities, commercial vehicles, and aviation in the U.S. state of Louisiana. The 
agency has over four thousand personnel on staff and an operating budget of $2.3 billion 
(Louisiana Department of Transportation and Development, 2019).  
FHWA – Federal Highway Administration – a division of the United States Department of 
Transportation that specializes in highway transportation. The agency's major activities are 
grouped into two programs: the Federal-Aid Highway Program and the Federal Lands Highway 
Program. Its role had previously been performed by the Office of Road Inquiry, Office of Public 
Roads, and the Bureau of Public Roads (Federal Highway Administration, September 17, 2012). 
Forward-thinking engineers – operationally defined by the researcher as, engineers who may be 
deemed progressive and favor innovation and development should their research show a new 
method is preferable.   
HSIP – Highway Safety Improvement Program – a core federal-aid program with the purpose to 
achieve a significant reduction in traffic fatalities and serious injuries on all public roads, including 
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non-state-owned roads and roads on tribal land. Requires a data-driven, strategic approach to 
improving highway safety on all public roads with a focus on performance (Federal Highway 
Administration, November 26, 2019). 
NCHRP – National Cooperative Highway Research Program – supported on a continuing basis by 
funds from participating member states of AASHTO and receives the full cooperation and support 
of the FHWA to coordinate cooperative research to study problems facing state DOTs (The 
National Academies of Sciences, Engineering, and Medicine, 2020). 
NHI – National Highway Institute – the training and education arm of the FHWA.  A long and rich 
history of innovation and expertise in delivering transportation training. Improving the conditions 
and safety of the nation's roads, highways, and bridges means continuously building on the skills 
of highway professionals and enhancing job performance in the transportation industry across 
the country (Federal Highway Administration, 2020). 
NHTSA – National Highway Traffic Safety Administration – an agency of the Executive Branch of 
the U.S. Government, part of the Department of Transportation. It describes its mission as "Save 
lives, prevent injuries, reduce vehicle-related crashes" (Unisted States Department of 
Transportation, 2020). 
NTCPI – National Transportation Career Pathway Initiative – a project that includes identification 
of priority occupations; skill and competency requirements; and available training or education 
programs followed by development of career pathways and demonstration program plans to 
address workforce challenges in priority occupations within each focus area (National Network 
for the Transportation Workforce, 2020). 
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STP – Structured Training Program – a department-sanctioned progressive training curriculum 
that requires specific work-related training be completed at each level of an employee's career 
path.  It includes a clearly detailed schedule, time frame, outline of activities, and assignment of 
responsibilities regarding training in competency areas. It has well defined goals and 
consequences. (Louisiana Department of Transportation and Development, 2019) 
TRB – Transportation Research Board – a division of the National Academy of Sciences, formerly, 
the National Research Council of the United States, which serves as an independent adviser to 
the President of the United States, Congress, and federal agencies on scientific and technical 
questions of national importance. It is jointly administered by the National Academy of Sciences, 
the National Academy of Engineering, and the National Academy of Medicine (The National 
Academies of Sciences, Engineering, and Medicine, 2020). 
E.  Limitations of the Study 
 The main limitations to this study revolve around the panel of engineers involved.  
Ultimately, the researcher cannot force those asked to participate, and of those that do, there is 
no guarantee they are forward-thinking as intended.  Specific to this study, forward-thinking is 
defined by the researcher as, engineers who may be deemed progressive and favor innovation 
and development should their research show a new method is preferable.  In the view of this 
researcher, since the majority of those on the panel are employed by government agencies, the 
reactive nature of the environment in which these engineers work could cloud their judgment.  
They may be discouraged to submit ideas or rate competencies a certain way out of experience 
with innovative ideas not being pursued or rating based on what they believe is expected.  
However, many in the Highway Safety Sector tend to work with preventable countermeasures 
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and are inclined to be more forward-thinking in comparison to other civil engineers simply out of 
response to the content of their work.  As with any Delphi study, the time to reach consensus 
could take a long time.  While this is expected, the web-based survey should help lessen timing.  
Lastly, experts of any field rarely move far from their initial views (Zhang, July 2016); however, 
this also means their reasons for rating competencies are well-justified and “provide a guide for 
further program planning” (Delbecq, Van de Ven, & Gustafson, 1975, p. 104). 
F.  Significance of the Study 
The mandate given to FHWA through Section 148 of Title 23, United States Code allows 
federal aid to the HSIP “with the purpose to achieve a significant reduction in traffic fatalities and 
serious injuries on all public roads, including non-State-owned roads and roads on tribal land” 
(November 26, 2019).  This affects the state in multiple ways and is shown through LADOTD’s 
goals:  
Vision:  
Deliver a safe and reliable infrastructure system that enhances mobility, economic 
opportunity, and public confidence. 
 
Mission:  
Innovatively develop and sustain safe and reliable infrastructure comprising highways, 
multimodal transportation assets, micro-mobility systems, and public works (2019). 
 
Across the U.S., many organizations have put significant effort into ways towards improving 
safety and reducing fatalities and serious injuries on the roadways.  
While each state has an individual path to meet the Zero Deaths Vision, state DOTs have 
also teamed-up and have members represented in national conferences or organizations trying 
to help meet this goal.  Some of these organizations include:  The National Cooperative Highway 
Research Program (NCHRP); The National Transportation Career Pathway Initiative (NTCPI); 
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AASHTO’s Standing Committee on Highway Traffic Safety; The TRB Committee on Transportation 
Safety Management Systems (ACS-10, formerly known as ANB-10); National Highway Traffic 
Safety Administration (NHTSA); Committees within the American Society of Civil Engineers 
(ASCE); multiple training opportunities within the National Highway Institute (NHI) and the 
American Traffic Safety Services Association (ATSSA); among others. 
By gathering previous literature as a framework from which to start, diving deeper by 
utilizing personal interviews and a more individual approach, a comprehensive list of 
competencies can be created specific to Louisiana Department of Transportation and 
Development.  Using these competencies to share with experts around the United States, a 
consensus can be determined through the Delphi Method.   If an expert panel establishes a clear 
set of competencies based on consensus for the year 2020, state DOTs can begin to immediately 
modify current trainings and develop trainings needed in order to allow highway safety engineers 
to do their job properly and close any knowledge gaps that may exist.  If an expert panel 
establishes a clear set of needed competencies based on consensus for the year 2030, state DOTs 
can begin preparing for trainings not currently offered or on their radar that may otherwise show 
importance.  If highway safety engineers are able to do their job properly and to the best of their 
ability, all road users will have the best possible chance to diminish, if not eliminate motor vehicle 
fatalities across the nation.   
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CHAPTER 2. REVIEW OF THE LITERATURE 
A.  Highway Safety 
 All over the world, motor vehicles are one of the most used methods of transportation.  
Nowhere is this more true than in the United States.  Travelers use motor vehicles to get from 
place to place, including visiting friends, frequenting a restaurant or store, commuting between 
work and home, transporting goods and services, for hobbies and sports, and for so much more.  
For the last 15 years, travel on all roads in the United States has been estimated at approximately 
3 trillion miles (U.S. Department of Transportation, January 27, 2020).  In 2018, 3.225 trillion miles 
were estimated compared to 3.003 trillion in 2007 – the first year total miles peaked over 3 trillion 
(U.S. Department of Transportation, January 27, 2020).  However, this lack of a steady increase 
is new compared to the consistent incline of miles seen since 1971.  Mislinski notes the United 
States has started to bounce back from the Great Recession experienced in 2008, especially when 
adjusted for population numbers (Mislinski, January 27, 2020).  Families do not travel as much 
for leisure during financial downturns but may do so more often as the economy improves.   
 Since as early as this statistic has been calculated by the Bureau of Transportation 
Statistics, motor vehicle crashes have consistently been documented at around 6 million in the 
United States alone.  For the years 2006-2013, the total number of crashes fell below 6 million, 
but have since continued to rise, reaching 6.8 million in 2016 and 6.7 million in 2018 (United 
States Department of Transportation, January 21, 2019).  In Louisiana, Baton Rouge is listed as 
101st on cities with the highest population in the United States (World Population Review, 2020) 
but 8th in the total number of crashes nominally (Go Safe Labs, January 30, 2020).  High crashes 
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rates are such an issue, even the US Office of Disease Prevention and Health outline unintentional 
injury prevention objectives with an aim to lower the number of crashes.  These include: 
• IVP-13 – Reduce motor vehicle crash-related deaths 
• IVP-14 – Reduce nonfatal motor vehicle crash-related injuries 
• IVP-15 – Increase use of safety belts 
• IVP-16 – Increase age-appropriate vehicle restraint system use in children (Office of 
Disease Prevention and Health Promotion, March, 2020)  
 With the high number of crashes across the nation, the expenses associated with them 
are also excessive.  While money is the most obvious expense, time and other concerns must also 
be considered.  Monetary costs can vary widely based on specific issues revolving around the 
individual crash.  Skyler notes that personal, insurance, and property costs can all be affected by 
a few factors (Skyler, October 22, 2019).   
First, the severity of the crash can cause minor or major physical injuries associated with 
hospital visits and personal insurance costs.  In 2010 alone, there were approximately 3.9 million 
emergency department visits specific to motor vehicle injuries.  The National Center for Health 
Statistics (NCHS) notes this accounted for 10.1% of all injury-related emergency department visits 
(Centers for Disease Control and Prevention, January, 2015).  They also note imaging (e.g. x-rays, 
CT scans, MRIs) was ordered for 70.2% of all motor vehicle traffic injuries (Centers for Disease 
Control and Prevention, January, 2015).  This is even more of an issue for those who may not 
have health insurance.  Impact to other family members may include further loss of income if 
they have to take off in order to help care for any injured.  Lastly, emotional tolls on all involved 
may have lasting effects physiologically.  
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Next, the severity of the crash may also play into damages to the vehicle and other 
property.  Twenty-four million vehicles were damaged in motor vehicle crashes in 2010 having 
an economic cost of $242 billion.  When considering quality of life valuations, that total rises to 
$836 billion (Blincoe, Miller, Zaloshnja, & Lawrence, May, 2015).  A minor fender bender may 
allow motorists to exchange cash with no police report or insurance claim.  While this may save 
money for the involved drivers at first, it could be more helpful to all motorists in the long-term 
if crashes were reported.  These types of un-reported crashes do not allow police and the 
Department of Transportation (DOT) to mitigate future crashes by trying to solve the root 
problems which may cause them.  Minor inconveniences for some can turn into major problems 
for many.  More severe crashes may cause automotive insurance rates to rise as more damage 
to the vehicle is done.  In some instances, they may even cause the driver to lose insurance.  
Property damage may include buildings or physical obstacles in the clear zone, including signs 
and guardrails.  
Location may play into expenses associated with a crash.  A given intersection or roadway 
may be a common place for a certain type of crash and may warrant a countermeasure to 
mitigate these crashes.  Something may have been modified recently resulting in circumstances 
with which motorists are unfamiliar (e.g. construction zones, lane changes, striping, change of 
speed, new signage).  Also, the location of a crash may increase other expenses associated with 
time and property damages.  For example:  a fender bender on a major interstate may be the 
least expensive type of crash monetarily to the two involved but may be the most expensive type 
of crash in regards to monies lost on time delays for all others or the required police presence.  
This particular crash may also increase potential for secondary crashes as the traffic builds behind 
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it.  Congestion alone accounted for $28 billion in costs for 2010 including:  travel delay, excess 
fuel consumption, and various pollutants including greenhouse gases (Blincoe, Miller, Zaloshnja, 
& Lawrence, May, 2015). 
Lastly, short-term costs may differ from long-term costs.  If a vehicle involved in a crash 
was totaled by the insurance company, the value given for the car may not allow the owner to 
replace the vehicle accordingly.  The owner may be responsible for rental car costs or possible 
ongoing health bills for physical therapy and/or medication.  Reoccurring medical visits, and a 
possible lack of transportation to those medical visits, could cause those impacted from the crash 
to miss work and possibly receive a lower paycheck.  Depending on finances, this missed salary 
could require a change of lifestyle to those involved because of high unexpected and unplanned 
costs. 
Costs are not just tied to those immediately involved in a crash.  Blincoe, Miller, Zaloshnja, 
and Lawrence share that taxpayers across the nation paid approximately 7% (or $18 billion) of all 
motor vehicle crashes in 2010 by way of public revenues (May, 2015).  Four percent of this comes 
from Federal revenues while the remaining 3% come from State revenues.  Private insurance 
accounts for the majority of the costs at approximately 54% while delays, charities, and health 
care providers encumber 16% of the costs.  Individual crash victims are only responsible for an 
estimated 23% of the total costs associated with the crash (May, 2015). 
Total expenses also vary by the cause of the crash.  These may range from alcohol-
impaired drivers (accounting for up to 29% of all motor vehicle fatalities), speeding, failure to use 
seat belts, and distracted driving (National Highway Traffic Safety Administration, October, 
2019).  However, the highest expense from any crash will always be a fatality.  Lives can never be 
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replaced.  The toll crashes and fatalities take on the family members involved may last an entire 
lifetime. 
 On average from 1981-2007, there were approximately 40,000 fatalities occurred across 
the United States each year (National Highway Traffic Safety Administration, October, 2019).  
Only since 2008 has this average dropped to around 35,000 – potentially to coincide with the 
economic recession and miles driven (Mislinski, January 27, 2020).  Unfortunately, this number 
has remained static and there is no indication it will drop further in the immediate future in spite 
of the vast improvements in motor vehicle safety, including air bags and electronic stability 
control (Centers for Disease Control and Prevention, January, 2015; National Highway Traffic 
Safety Administration, October, 2019).  The NCHS notes the cause of fatalities from motor vehicle 
crashes has lowered in rank as a cause of death over the years in the United States.  However, 
there is no sign of decline in total number of fatalities in the last seven years (see Figure 2.1). 
 
Figure 2.1. Number and Rank of Motor Vehicle Traffic Crashes as a Cause of Death in the United 
State, 1981-2015. 
Source: National Center for Health Statistics (NCHS) CDC, Mortality Data 1981-2015 
 
While safety behavioral programs are helping to increase the use of seatbelts (~9,500 fatalities) 
and campaigning against impaired driving (~10,000 fatalities) seem to be helping lower motor 
vehicle fatalities, speeding (~9,500 fatalities) also contributes a great percentage towards 
21 
 
avoidable deaths on the nation’s highways and little progress seems to be evident in reducing 
speeding (National Highway Traffic Safety Administration, October, 2019; Centers for Disease 
Control and Prevention, July 6, 2016). 
 Further research by the NCHS indicates that accidental motor vehicle crashes are the 
leading cause of unintentional injury deaths in the United States for ages 4-24.  Among any other 
age group, they rank second across the board behind unintentional suffocation (infants under 1), 
drowning (toddlers aged 1-3), poisoning (ages 25-64), or falling (ages 65+) (National Highway 
Traffic Safety Administration, February, 2018).  However, when looking at the leading cause of 
deaths in the United States, motor vehicle traffic crashes are varied in the rankings for age 
groups, but still for ages 8-24, they are ranked first (National Highway Traffic Safety 
Administration, February, 2018).  Young drivers and passengers represent the future of the 
country’s roadways; thus, it is imperative all road users do all they can to stop fatalities and 
injuries from occurring on our roadways as young drivers will soon represent the bulk of the 
traffic. 
 With highway safety being such a large and growing field across all 50 states and even the 
world, what can be done to help avoid crashes and ultimately fatalities?  The Federal Highway 
Administration (FHWA) requires each state to implement and then update a Strategic Highway 
Safety Plan (SHSP) as part of the Highway Safety Improvement Program (HSIP).  The SHSP allows 
the state’s DOT to identify safety needs to guide decisions made to reduce crashes and fatalities 
on all public roads (U.S. Department of Transportation, June 16, 2017).  In most SHSPs, there are 
four groups (4E) of stakeholder partners in this process with their role provided.  The 4E’s are 
listed as:  Engineering, Enforcement, Education, and Emergency Response (U.S. Department of 
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Transportation, June 17, 2011).  Each stakeholder’s perspective allows a unique approach to 
highway safety in regard to the SHSP. 
These areas can be broken into two major categories for focus:  behavioral 
countermeasures and infrastructure-oriented safety countermeasures.  Through the HSIP, 
infrastructure-oriented safety countermeasures are addressed.  Each state is also required to 
have a Highway Safety Plan (HSP) through the state’s Governor’s Office of Safety to address 
behavioral countermeasures.  More specifically, state and local law enforcement officers (LEOs) 
focus on enforcing current laws and road user behavior, and various organizations and 
educational groups focus on prevention in regard to driver behavior.  State and local engineers 
focus on highway design, traffic, maintenance, and operations dedicated to safety for vehicles on 
the roadway.  Lastly, emergency response personnel handle post collision care, including:  first 
responders, paramedics, fire, and rescue. 
 Behavioral measures include, but are not limited to:  seatbelt use, driving while under the 
influence, and driver distractions (e.g. texting, changing the radio, eating, using a navigation 
program).  To combat many of these issues likely requires a cultural shift.  Research by the 
National Highway Traffic Safety Administration (NHTSA) has shown that seat belt use can reduce 
fatalities by up to 45% (National Highway Traffic Safety Administration, 2010).  The Center for 
Disease Control and Prevention (CDC) has found that high-income countries with best practices 
against motor vehicle fatalities address:  enforcing seat belt use (and car/booster seats when 
applicable); using technology when necessary (e.g. ignition locks for people convicted of driving 
under the influence of alcohol, automated speed and traffic signal cameras, and improvements 
in vehicle safety and transportation infrastructure); enforcing the minimum legal drinking age; 
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enforcing the existing blood alcohol concentration limit; and implementing sobriety checkpoints 
(Centers for Disease Control and Prevention, January 21, 2020).  The CDC also shares two 
software online tools that allow states and SHSP stakeholders to combat motor vehicle crashes 
– Motor Vehicle Prioritizing Interventions and Cost Calculator for States (MV PICCS 3.0) and Web-
based Injury Statistics Query and Reporting System (WISQARS) (Centers for Disease Control and 
Prevention, January 21, 2020). 
Infrastructure-oriented safety countermeasures are treatments and strategies chosen 
based on their proven effectiveness and benefits.  These countermeasures successfully address 
highway road departure, intersections, and crashes that involve pedestrians and bicyclists.  This 
list is modified as seen fit and currently includes 20 treatments, some of which include:  adding 
signals where warranted, improving signal timing, rumble strips, striping, reflectivity, guardrails, 
median barriers, dedicated left- and right-turn lanes, and roundabouts (U.S. Department of 
Transportation, January 24, 2020). 
 When choosing which countermeasure to implement, the choice isn’t always obvious.  
Research must be done by the implementing engineer, whether at a local or state level – 
dependent on what organization owns the highway in question.  The Manual on Uniform Traffic 
Control Devices for Streets and Highways (MUTCD) provides guidance and sets minimum 
standards where applicable.  It also ensures uniformity across the nation and has a goal to reduce 
crashes and congestion.  As of December 11, 2019, the current version of the MUTCD adopted is 
the 2009 Edition with Revisions 1 and 2 dated May 2012 (U.S. Department of Transportation, 
December 11, 2019).  Engineers have a wide breadth of literature from which to begin any design 
between the MUTCD, other mandates by FHWA, funding streams, national standards, and other 
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Federal, State, and local laws.  However, there are exceptions allowed from FHWA approving an 
override of a given standard (U.S. Department of Transportation, March 6, 2019).  For example: 
a local city may want to try an experimental design intended to lower pedestrian crashes so that 
data can be gathered and used to support its inclusion in the MUTCD. 
 Across the world, a “Vision Zero” approach to highway safety simply states, “death and 
severe injuries on our roads [are] unacceptable and preventable” (Centers for Disease Control 
and Prevention, January 21, 2020).  According to FHWA’s Safety Strategic Plan, they are 
committed to the vision of eliminating fatalities and serious injuries on our Nation's roadways 
(U.S. Department of Transportation, June 16, 2017).  Beginning in Sweden and embraced by the 
FHWA Zero Deaths Vision plan, Vision Zero attempts to eliminate deaths on all U.S. Highways – 
as even one death is unacceptable. 
Each individual state has been mandated to address safety within their HSIP.  These plans 
may include a variation of their own version of a “Vision Zero” vision.  For example, in Louisiana, 
LADOTD implemented Destination Zero Deaths (DZD) (Louisiana Department of Transportation 
and Development, December 2, 2019).  Like many states, the procedures falling under DZD lie 
within the Highway Safety Section of the DOT.  Along similar lines, each state may have other 
specifics regarding safety, including:  grants, budgets, requirements, laws and policies, and much 
more.  While the focus is on a national level to meet requirements of the FHWA’s HSIP, states 
reserve the right to go above and beyond to do what is best for their demographics. 
In order to meet the ever-changing demands of the public transportation community, the 
engineers within the safety section of the DOT’s must be competent, licensed, experienced, and 
familiar with FHWA countermeasures to provide the utmost safety precautions for the traveling 
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public.  While all engineers who carry this burden must have a bachelor’s degree in science in 
order to obtain their Professional Engineer’s (PE) license, their concentration is not necessarily in 
highway safety.  Most engineers in the transportation field focus on Civil Engineering, while some 
may be from backgrounds of electrical, mechanical, or environmental (National Council of 
Examiners for Engineering and Surveying, 2019).  In 2010, there was scarce training and 
educational programs available within the highway safety field – including less than 10 programs 
only offering one course “not representative of the depth and breadth of coverage needed for 
educating road safety professionals.” (Transportation Research Board, 2010, p. 9).  Recently, 
Clemson University became the first college in the United States to offer a Master’s degree in any 
Transportation Safety field (Clemson University, 2020).  While this is wonderful for the 
transportation community, it is important to note — this is still a master’s degree and not a 
bachelor’s degree.  The barrier of entry is still high for this ever growing and important niche, and 
this highlights the need for specialty expertise and competency. 
By building upon valid frameworks already set forth, panel members in this study will 
qualify competencies already in place and provide new and unforeseen competencies for which 
the community should prepare.  This framework comes from various partners and organizations 
including:  the National Cooperative Highway Research Program (NCHRP), the Transportation 
Research Board (TRB), Washington State DOT, Alabama DOT, and the National Network for the 
Transportation Workforce (NNTW). 
The NCHRP, a Joint Subcommittee sponsored by the TRB Transportation Safety 
Management Committee; Safety Data, Analysis, and Evaluation Committee; and the 
Transportation Education and Training Committee sought to develop core competencies to 
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identify the knowledge, skills, and abilities needed for Highway Safety professionals (National 
Cooperative Highway Research Program, 2006).  By scanning universities across the U.S. and 
current training programs, they found a paucity of proper material.  Five core competencies were 
found to provide a baseline for safety education and professional development.  They are listed 
as: 
1. Understand the management of highway safety as a complex multidisciplinary 
system. 
2. Understand and be able to explain the history of highway safety and the institutional 
settings in which safety management decisions are made. 
3. Understand the origins and characteristics of traffic safety data and information 
systems to support decisions using a data-driven approach to managing highway 
safety. 
4. Demonstrate the knowledge and skills to assess factors contributing to highway 
crashes, injuries, and fatalities, identify potential countermeasures linked to the 
contributing factors, apply countermeasures to user groups or sites with promise to 
reduce crashes and injuries, and implement and evaluate the effectiveness of the 
countermeasures. 
5. Develop, implement, and manage a highway safety management program (National 
Cooperative Highway Research Program, 2006, pp. 89-93). 
Building upon NCHRP’s core competencies, TRB and the road safety workforce continue 
to progress towards reducing the number of highway fatalities through improving the knowledge 
and skills of the road safety workforce (Transportation Research Board, 2007).  Those in a much 
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larger workforce than just safety professionals make the decisions of roadway safety.  This is one 
reason Hauer (May, 2005) advises safety professionals to make their decisions based on empirical 
evidence, science, and technology (Transportation Research Board, 2007). Building on this 
advice, TRB has created a Core Body of Knowledge and Skills Required for Competency as a Road 
Safety Professional: 
• The involvement of multiple disciplines in safety management. 
• The importance of science-based research and its application in effective safety 
management. 
• The effects of economic, social, technological, and demographic trends on safety. 
• The factors occurring before, during, and after a crash and involving the driver, the 
vehicle, the highway, and emergency response that affect crash incidence and 
severity. 
• The combining of countermeasures from the four E’s of traffic safety: engineering, 
enforcement, education, and emergency response. 
• The institutional settings in which safety management decisions are made and the 
main public and private organizations that have safety responsibilities, information, 
and resources. 
• The main databases and information systems that can be used for safety 
management, including state, local, and national databases. 




By using the HSIP as their guide, the Washington State DOT sought out practical solutions 
for their Highway Safety Manual (HSM) through training (2017).  This allowed a performance-
based approach that utilized data, tools, and performance measures.  Through involving the staff, 
community, and other stakeholders early in the development process, practical solutions could 
help address safety goals.  The training consisted of four levels: 
A) Practical Solutions Fundamentals 
B) Basics of processes, tools, and outputs 
C) Fundamentals of analysis and selecting countermeasures 
D) Advanced analysis (Washington State Department of Transportation, 2017) 
The first level is listed for everyone and is meant to develop a fundamental understanding of 
safety in practical solutions.  Each level moving up has a more targeted audience starting with 
process managers and team leaders, project development teams, and safety analysis experts. 
With the assistance of Auburn University and Cambridge Systematics, Alabama DOT 
created a Road Safety Workforce Study to meet the goals of American Association of State 
Highway and Transportation Officials (AASHTO) stated as:  ensure a knowledgeable and 
competent safety workforce (Alabama Department of Transportation, March, 2018).  Similar to 
TRB, they built upon the five core competencies found by NCHRP.  Other methods for research 
included interviews with Alabama DOT personnel (including those in the district, design, 
maintenance, and construction offices), other local state transportation programs (County 
Transportation Bureaus, Metropolitan Planning Organizations, Transportation Improvement 
Programs, among others), national transportation communities, and all state universities offering 
an engineering degree.  Other training initiatives were also utilized including the SHSP, the 
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Highway Safety Manual, hiring and succession planning initiatives, and currently available 
trainings. 
A Training Matrix for Safety Engineers was created based on the Highway Safety 
Management Process, the role of the employee in the DOT, and the level of accomplishment 
(basic, moderate, advanced, briefing) needed in that area.  Topics include:  data acquisition, 
federal rules, strategic highway safety planning, setting budget expectations, scenario planning, 
corridor and system safety planning, pre-design and scoping, fit the design to the site, programs 
developed, pre-design, design, construction, evaluation, operate facilities and monitor 
performance, research, and update process.  Roles include:  data, planning, programming, design, 
traffic operations, transportation systems safety, construction, maintenance, performance 
management, local programs, research, communications, and leadership/executive.  An example 
from the Safety Workforce Development Education and Training Matrix is included in Appendix 
A. 
B.  The Delphi Method 
The Delphi method is “a qualitative, long-range forecasting technique, that elicits, refines, 
and draws upon the collective opinion and expertise of a panel of experts” (Gupta & Clarke, 1996, 
p. 186).  More specifically, Gordon shares three general types of questions the Delphi method 
helps to answer:  forecasts on the occurrence of future developments, desirability of some future 
state, and the means for achieving or avoiding a future state (2008).  The following methods are 
used in Delphi studies:  Quantitative simulation models, In-depth interviews, Group meetings, 
Online questionnaires, and Synchronous or asynchronous online forum/website (Gordon, 2008). 
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Gupta and Clarke’s research shares the Delphi method’s widespread use for many areas 
including education, health care, and business.  Whether implemented in the public or private 
sector, this method allows researchers to help with future planning, forecasting, and policy 
(Gupta & Clarke, 1996).   As this method gained traction over the years without the use of 
computers or any modeling available to researchers today, Gordon (2008) reviewed over 15,000 
articles to show how the Delphi method reaches across many other domains with health science 
continuing to be the largest field of study.  The variety of domains utilizing the Delphi method 
give an insight to its power to enhance decision making by “the most reliable consensus of 
opinion of a group of experts” (Gupta & Clarke, 1996, p. 186).  
A newer study by Ameyaw, Hu, Shan, and Yun (2016) looked specifically in the discipline 
of Construction Engineering and Management (CEM).  They found a trend in the late 2000s and 
early 2010s that showed an increase in relevant papers utilizing the Delphi method taken from 
top CEM journals.  Here, they credit Ke, Wang, Chan, and Cheung (2011), and Hon, Chan, and 
Yam (2012), and note the first round of a typical Delphi can be skipped if a literature review finds 
sufficient survey information (Ameyaw, Hu, Shan, Chan, & Yun, 2016).   
To successfully complete a Delphi study, the following steps were shared by Gordon: 
• conducting literature searches on experts in the given field 
• reaching out to the experts and asking for recommendations of others 
• contacting them individually over four rounds of questions, ranking, and suggestions 
(2008, p. 7) 
The choice of the participants is the first step to a well-performing study.  This is important as 
forecasts could be made from experts within a discipline without having the confrontations or 
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loud talkers dismissing ideas and keeping others from showing support (Gordon, 2008).  An 
anonymous and honest feedback allows true debates to happen without repercussions.  
Providing adequate questions with specific focus (no two-part questions) allows the discussion 
to stay on topic and extreme opinions to be flushed out by trending to the mean or providing 
factual evidence on the contrary.   
Paying close attention to the methodologies of selecting expert panelists, the studies used 
in their research show between 3-50 panelists, with only one of the 67 having more than 51 and 
the majority including 8-20 panelists (Ameyaw, Hu, Shan, Chan, & Yun, 2016).  Also in their 
research, they show the number of rounds ranged from two to six but generally reached 
consensus after two or three rounds.  Over half utilized a Likert-type attitude scale ranging from 
three to twelve options, but according to Hsu (2007), five allows measurement accuracy.  The 
most common feedback process shown in Application of Delphi Method in Construction 
Engineering and Management Research: A Quantitative Perspective included sharing the mean 
or median, and standard deviation (Ameyaw, Hu, Shan, Chan, & Yun, 2016).  As the years 
progressed, the number of papers using some type of statistical analysis increased, while fitting 
in one of three categories:  consensus measurement, inter-group comparison, and correlational 
analysis (Ameyaw, Hu, Shan, Chan, & Yun, 2016).  The techniques and measurements ranged 
from Kendall’s coefficient, to the Spearman rank correlation, and the Pearson correlation matrix.  
Lastly, some papers combined the Delphi method with other advanced modeling methods, 
including:  Fuzzy sets, Analytical Hierarchy Process (AHP), and Analytical Network Process (ANP).  
 Ortiz-Marcos, Cobo Benita, Aldeanueva, and Colsa, (2013) spent six years reviewing 
documents, conducting interviews, and taking part in multiple joint workshops and surveys with 
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project managers involved in international projects and organizations.  Boyatzis (1982) and Parry 
(1998) defined project management competencies grouped by knowledge, aptitudes, attitudes, 
and behaviors that are related to an individual’s work, how it’s related to job performance, and 
improving through training (Ortiz-Marcos, Cobo Benita, Aldeanueva, & Colsa, 2013, p. 89).  To 
meet these training demands, many varied organizations across the globe provide standards and 
required competencies for project management.  Three categories of competences appear in the 
literature for project management:  knowledge, performance, and personal.  Scope, risk 
management, and communication were all listed as highly ranked performance competencies, 
and leadership and teamwork were listed and rated high for personal competencies related to 
achievement, results, and efficiency within these categories.   These areas are all shared among 
the following professional organizations in the Project Management community: The Project 
Management Institute (PMI), The International Project Management Association (IPMA), The 
Australian Institute of Project Management (AIPM), and the P2M Standard published by the 
Engineering Advancement Association of Japan (ENAA) and the Project Management 
Competency Centre (PMCC).   
 With the international multidisciplinary Definition and Selection of Competencies 
(DeSeCo) Project having developed a framework for competencies, researchers Male, Bush, and 
Chapman (2011) adapted to the Competencies of Engineering Graduates (CEG) which include 
generic engineering competencies.  In order to analyze these competencies appropriate for a 
generic engineering audience, a survey with a list of 64 competencies using a rating scale was 
sent out to 3,815 graduates of The University of Western Australia including established 
33 
 
engineers with management experience with importance placed on performing well in a typical 
engineering job in their area of expertise.   
The ratings from the 550 surveys collected were analyzed and an 11-factor model was 
selected that reflected generic competency items with correlated ratings of importance.  The 11-
factor model competency factors are:  Communication, Teamwork, Self-Management, 
Professionalism, Ingenuity, Management and Leadership, Engineering Business, Practical 
Engineering, Entrepreneurship, Professional Responsibilities, and Applying Technical Theory 
(Male, Bush, & Chapman, 2011).  With Entrepreneurship showing up multiple times, the authors 
pointed out this could be a substitute with what the literature refers to as “innovation.”  A large 
focus was placed on an engineer’s technical emphasis, as their attitudes, or identity, is focused 
more on innovation rather than non-technical type of work.  However, “Faulkner (2007) found 
that engineers’…work actually combines technical work with other work” (Male, Bush, & 
Chapman, 2011, p. 150).  While technical expertise came to the forefront of the results, Male, 
Bush, and Chapman (2011) urge that those wanting to improve should engross themselves in 
practical experience and continue working on non-technical personal competencies.   
Conclusions across all reviewed literature indicates the limitations and issues that were 
originally found with Delphi models still exist but provide opportunities for continued research.  
Rather than starting from scratch, this study continues to build upon much of the work that has 
already been completed across the United States in state DOTs and professional organizations.  
According to Ameyaw et al. (2016), the first round of the Delphi method of generating ideas was 
able to be skipped.  Some of the major research in this area comes from NCHRP, TRB, Washington 
State DOT, Alabama DOT, and the NNTW.  
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CHAPTER 3. METHODOLOGY 
A.  Introduction 
 This study is classified as a modified Delphi method as based on research shared by 
Delbecq, Van de Ven, and Gaustafson (1975).  Variables include competencies needed for 
Highway Safety Engineers.  Technical competencies for Highway Safety Engineers were identified 
through multiple means.  Since this area of research has something from which to begin, 
competencies shown in the research helped create a first draft.  Per the Transportation Research 
Board: 
The committee believes that the statement of NCHRP Research Results Digest 302: 
Core Competencies for Highway Safety Professionals, released in May 2006, could 
begin to meet many of these needs, both in its current form and after refinement 
(2007, p. 77). 
 
These competencies are listed in Appendix B.  While some of these current competencies may 
be outdated, they are still being utilized in the workforce and provide a foundation for a 
framework.  However, since they are written in more of an instructional form, they were modified 
to fit under a specific competency or definition for LADOTD’s needs.  Next, Highway Safety 
Section job descriptions, duties, and tasks of those employed as provided by LADOTD were 
reviewed to see where they fit and were inserted into competencies and/or definitions where 
appropriate.  Then, looking at current Structured Training Programs (STPs) of these roles, 
additions and modifications were made.   
By way of private (face-to-face or telephone) interviews conducted by the researcher, 
each employee of the LADOTD Highway Safety section discussed their day-to-day job duties that 
may include nuances outside of their formal roles.  They were also asked what current trainings 
they have taken outside of their individual STP that provided useful information.  A list of 
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interview questions can be found in Appendix C.  Additional competencies were added or 
modified appropriately once a full picture of their job became clearer.  A final categorical list of 
competency areas and specific competencies to be included in this study are included in 
Appendix D.  
B.  Population and Sample 
 In order to obtain a panel for the study, a Delphi method was used (Delbecq, Van de Ven, 
& Gustafson, 1975).  Generating a list of forward-thinking highway safety experts to participate 
is the goal.  The Highway Safety Administrator for the LADOTD provided an e-mail list serv of all 
highway safety managers for every state in the U.S.  By conveying the importance of their expert 
advice and sharing how the results will be beneficial to others, including themselves, participants 
should be motivated to respond (Dillman, Smyth, & Christian, 2014). 
The sample for this study is classified as a purposive sample.  The participants involved in 
this study were specifically chosen based on their job position and experience regarding highway 
safety.  This included every State Highway Safety manager in their respective DOT as per the 
Federal Highway Administration’s (FHWA’s) directive (U.S. Department of Transportation, June 
16, 2017).  Other participants included those involved in highway safety and who were 
recommended by the highway safety manager based on their being forward thinking in this field. 
The participants invited were allowed to self-select to join the study and were not required to 
participate.  Brill, Bishop, and Walker (2006) caution researchers to ensure the panel consists of 
experts matched with the given topic, as outliers could threaten validity and interfere with 
consensus building.   
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According to the Transportation Research Board Special report 289, it was estimated that 
there are “roughly 10,000 full-time road safety professionals in federal, state, and local 
government” (2007).  With the field of highway safety growing each year, areas of influence no 
longer are focused solely on engineering and may include:  “economics, public law and policy, 
law enforcement, psychology/human factors, social marketing, medicine, public health, 
administration, education, statistics, and physics, among others” (Transportation Research 
Board, 2010, p. 6). The TRB committee reiterated in 2010 the audience needing training for 
highway safety could be as large as 100,000 (2010).  
Since highway safety engineers’ jobs require them to cut through multiple areas within 
their DOT, all state DOT engineers as a whole could benefit from some aspects of this study.  
However, the ultimate population only includes those in the Highway Safety sections (or similar 
unit) within their respective state DOT.  Depending on the state, this may only include one 
person.  Since not every state is organized the same, a total number of employees specific to 
highway safety is difficult to define as those involved may be in multiple sections across the DOT, 
include contracts with other entities, or those individuals may hold multiple roles.  For 
comparison, the LADOTD Highway Safety employs 22 positions, with 10-15 others holding 
contracts fulfilling specific needs across the state in a given area.  Therefore, the sample included 
at least 50 individuals – one from each state as per the FHWA directive (U.S. Department of 
Transportation, June 16, 2017); however, the sample may be considerably larger contingent on 





C.  Delphi Panel Selection 
 Using the list serv provided to the researcher, an introductory e-mail was sent inviting all 
identified in the accessible population through the list serv to participate in this study (see 
Appendix E).  Since those on this list may not be a safety expert, the e-mail also stated the 
intended audience should feel free to forward (and copy the researcher) the e-mail to anyone 
who has expertise in this field and is forward thinking in their pursuits for the future of highway 
safety.  This is important because some state DOTs have larger highway safety sections than 
others, some states combine their Traffic Operations and Highway Safety sections, many states 
work closely with various contractors and consultants who could be a great asset to this study, 
and those who may have retired or switched professions may be willing to share their 
institutional knowledge that could be lost otherwise.  A schedule of events was included to let 
each participant know when the study would begin, and due dates for each of the three rounds.   
D.  Instrumentation and Data Collection 
The survey instrument of this study utilized the web-based software Qualtrics®.  The 
survey was sent to participants in multiple e-mail messages (including follow-ups) in the first 
round.  Before participants were able to answer any questions, they were met with a Terms of 
Service and had to agree to participate in the survey.  Information about the project, the 
researcher, and the survey was included.  Once checking the box agreeing to participate, the 
specific competencies were grouped by competency area and listed in alphabetical order.  
Demographic questions were included at the end of the survey.  Per Dillman, Smyth, and Christian 
(2014), no responses throughout the survey required a forced response as this has been shown 
to lead to inaccurate answers and early termination of the survey from frustration.  A progress 
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indicator at the bottom of the survey was be used.  While progress indicators may help 
participants view current progress, Couper, Traugott, and Lamias (2001), Crawford, Couper, and 
Lamias (2001), and Heerwegh and Loosveldt (2006) found that “they rarely have the desired 
effect of decreasing break-offs” (Dillman, Smyth, & Christian, 2014, p. 325). 
Round 1 
Per Delbecq, Van de Ven, and Gaustafson (1975), a traditional Delphi method was used 
with modification.  Since a valid framework of competencies from which to start were already 
created from previous literature and other methods, a typical first round (most often referred to 
as “Round 0”) of the Delphi was not be required (Ameyaw, Hu, Shan, Chan, & Yun, 2016).  For 
this study, Round 1 instead included a survey listing all of the competency areas and specific 
competencies listed in Appendix D.  These competencies were compiled by starting with lists 
created from previous literature.  They were then updated by incorporating:  job descriptions of 
those employed in the Highway Safety section within LADOTD; personal interviews with 
employees of the Highway Safety section within LADOTD and contract employees who work 
closely with them; training objectives listed with training courses within the employees’ STPs; 
and training objectives from useful trainings mentioned throughout the personal interviews.   
Next, an e-mail was sent to all participants and included a link to a Qualtrics® survey (see 
Appendix F). The panel was simply asked, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” for each specific competency.  Each participant was able 
to simply indicate “Yes” or “No” for each specific competency under each year’s column.   
At the end of the list of each group of competencies, each participant was allowed to add 
other self-identified/selected competencies to that section.  At the conclusion of the survey 
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(below the grouping of competencies), each participant was also allowed to add competencies 
that may not fit in a certain group, or that the participant may not be sure where it may fit best.  
This gave each participant the ability to suggest additions to the survey on competencies that 
may have not shown up in the research or competencies that have yet to be identified for future 
endeavors. 
The panel was given one week to complete this round’s survey.  According to Dillman et 
al. (2014), personalized reminder e-mail messages were sent two days before the due date to all 
participants who had yet completed their survey.  After one week, the survey was closed and the 
results saved and reviewed.  Any competency that received more than 50% “Yes” responses on 
either the years 2020 or 2030 for the above question were kept as part of the study for 
subsequent rounds.  All other competencies were removed for future rounds.  Any additional 
suggested competencies were compiled and reviewed.  Similar suggestions were combined if 
found to be a duplicate submission.  Compilation of all unique competencies identified from the 
indicated sources were included in subsequent rounds.  To determine if a competency is unique, 
the researcher reviewed all similar competencies and those that were clearly simple re-
statement or re-wording of the same competency were eliminated.  If any suggestions were 
unclear, they were retained to err on the side of redundancy. 
Round 2 
In the second round, the participants were e-mailed a link to a Qualtrics® survey including 
the items from Round 1, with items removed that do not receive 50% or more “Yes” responses 
and including items suggested independently from each participant (see Appendix G).  This 
survey asked participants to rate each specific competency.  The scaling used for these ratings 
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includes a five-point Likert-type scale with values ranging from 1 = no importance to 5 = high 
importance.  More specifically, each specific competency was asked to be graded based on a five-
point Likert-type scale, with the following ratings:  
 1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
 5 – High importance 
A five-point scale was used to reduce the cognitive complexity involved in choosing a rating while 
still providing a continuum of possible answers (Dillman, Smyth, & Christian, 2014).  This 
anchored scale is provided for each specific competency twice.  First, the participant was asked 
to rate how important each specific competency is for today’s (year 2020) Highway Safety 
Engineers.  Next, the participant was asked to rate how important they believe each specific 
competency will be for Highway Safety Engineers 10 years in the future (year 2030).  
The panel was given one week to complete this round’s survey.  Per Dillman et al. (2014), 
personalized reminder e-mail messages were sent two days prior to the due date to all 
participants who had yet completed their survey (see Appendix H).  After one week, the survey 
was closed and the results saved.  The results were then input into IBM’s Statistical Package for 
the Social Sciences (SPSS) and analyzed and checked for medians, means, and standard 






In the third and final round, the participants were sent a survey including the same exact 
items from Round 2.  Next to each competency (for current and future years), the panels’ median 
was listed (see Appendix I).  The participant’s ratings from Round 2 were defaulted in the scaling 
choices.  Meaning, if the participant did not make any changes, their scores from Round 2 carried 
over as their choices for Round 3.  However, during Round 3, the panel was asked to do one of 
the following for each specific competency: 
• For items where their answer lies within one ranking point of the median, if they do 
not want to change their rating, no action will need to be taken. 
• For items where their answer lies within one ranking point of the median, if they want 
to change their rating, simply click the new rating for that competency.  If their new 
rating does not lie within one ranking point of the median, provide a brief explanation 
on why they feel their rating is most appropriate. 
• For items where their answer does not lie within one ranking point of the median, if 
they want to change their rating closer to the median, simply click the new rating for 
that competency.  If their new rating does not lie within one ranking point of the 
median, provide a brief explanation on why they feel their rating is most appropriate. 
• For items where their answer does not lie within one ranking point of the median, if 
they do not want to change their rating, provide a brief explanation on why they feel 
their rating is most appropriate. 
A note was provided below these instructions in the survey:  “Note:  Your feedback will remain 
confidential.”  By asking the participants to provide responses when not falling within one ranking 
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point of the median, this allowed the group to reach consensus on each specific competency or 
make clear the reasons for the outliers.   
The panel was given one week to complete this round’s survey.  According to Dillman et 
al. (2014), personalized reminder e-mail messages were sent two days before the due date to all 
participants who had yet to completed their survey (see Appendix J).  After one week, the survey 
was closed and the results saved.   The results were then input into IBM’s Statistical Package for 
the Social Sciences (SPSS) and analyzed and checked for medians, means, and standard 
deviations.   
E.  Data Analysis  
 The primary purpose of this study was to determine the core competencies needed by 
State DOT Highway Safety engineers as perceived by Highway Safety experts in the United States.  
The list of core competencies was defined through Objective 1 by the researcher and through the 
expert panel during Round 1 of the study.  Objectives 2 and 4 determined the importance of each 
competency for the years 2020 and 2030 through the expert panel during Round 2 of the study.  
The last round of the study (Round 3) determined where consensus was achieved of the 
importance of the competencies for the years 2020 and 2030 and meet Objectives 3 and 5. For 
all ratings, group consensus is defined as when more than 51% of the participants of the panel 
that participated rated a specific competency within plus or minus one rating point of the median 
rating of the panel at the end of the study.  The experts as a panel rated and decided the 






Per Objective 1, a list of suggested competencies included in the study was composed 
starting with a framework of reviewed literature.  Further investigation by the researcher 
included:  reviewing job descriptions of those employed in the Highway Safety section within 
LADOTD; personal interviews with employees of the Highway Safety section within LADOTD and 
contract employees who work closely with them; training objectives listed with training courses 
within the employees’ STPs; and training objectives from useful trainings mentioned throughout 
the personal interviews.   
During Round 1 of the study, any competency that received more than 50% “Yes” 
responses on either the years 2020 and 2030 for the question, “Is this competency important for 
Highway Safety Engineers for the year 2020 (or 2030)?” was kept as part of the study for 
subsequent rounds.  All other competencies were removed for future rounds.  Next, any 
competencies suggested by the panel to the researcher during the first round of the study was 
also included.  All suggested competencies were compiled and grouped accordingly.  Similar 
suggestions were combined if found to be a duplicate submission.  Compilation of all unique 
competencies identified from the indicated sources were included in subsequent rounds (e.g. 
current literature, job descriptions, personal interviews, matched training objectives, and 
suggestions from panel).  To determine if a competency was unique, the researcher reviewed all 
similar competencies and those that were clearly simple re-statement or re-wording of the same 
competency was eliminated.  If any suggestions were unclear, they were retained to err on the 





Per Objective 2, the list of competencies marked as important for the year 2020 from 
Round 1 were rated by the panel members during Rounds 2 and 3.  Each specific competency 
was rated based on a five-point Likert-type scale, with the following ratings:  
 1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
After all participating members completed Rounds 2 and 3, each competency was provided a 
mean, median, and standard deviation for the year 2020.  Based on each competency’s mean 
score, the competencies were ranked in order of their score, therefore reporting their 
importance.  The lowest standard deviation was used when one or more competencies had the 
same mean score. 
Objective 3 
Per Objective 3, the list of competencies included in Round 2 (and subsequently Round 3) 
for the year 2020 were rated by the panel members during Round 3 using the same five-point 
Likert-type scale from Round 2: 
1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
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5 – High importance 
During this round, their rating from Round 2 was sent to them with the median of the 
group (from Round 2) for each competency.  If their rating from Round 2 was more than ±1 point 
difference from the median of the group, they were requested to either change their rating closer 
to the median, or justify their answer.  Panel members were still allowed to change their answer 
regardless of their rating, but needed to justify their answer if they changed it greater than ±1 
point difference from the median of the group.  Panel members were also allowed to leave their 
rating the same from Round 2 if it was within ±1 point difference from the median of the group.  
After all participating members completed Round 3, each competency was provided a mean, 
median, and standard deviation for the year 2020.  All items that had greater than 50% or more 
ratings within ±1 point were labelled as consensus achieved. 
Objective 4 
Per Objective 4, the list of competencies marked as important for the year 2030 from 
Round 1 were rated by the panel members during Rounds 2 and 3.  Each specific competency 
was rated based on a five-point Likert-type scale, with the following ratings:  
 1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
After all participating members completed Rounds 2 and 3, each competency was provided a 
mean, median, and standard deviation for the year 2030.  Based on each competency’s mean 
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score, the competencies were ranked in order of their score, therefore reporting their 
importance.  The lowest standard deviation was used when one or more competencies had the 
same mean score. 
Objective 5 
Per Objective 5, the list of competencies included in Round 2 (and subsequently Round 3) 
for the year 2030 were rated by the panel members during Round 3 using the same five-point 
Likert-type scale from Round 2: 
1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
During this round, their rating from Round 2 was sent to them with the median of the 
group (from Round 2) for each competency.  If their rating from Round 2 was more than ±1 point 
difference from the median of the group, they were requested to either change their rating closer 
to the median, or justify their answer.  Panel members were still allowed to change their answer 
regardless of their rating, but needed to justify their answer if changing it greater than ±1 point 
difference from the median of the group.  Panel members were  allowed to leave their rating the 
same from Round 2 if it was within ±1 point difference from the median of the group.  After all 
participating members completed Round 3, each competency was be provided a mean, median, 
and standard deviation for the year 2030.  All items that had greater than 50% or more ratings 
within ±1 point were labelled as consensus achieved.  
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CHAPTER 4. RESULTS/FINDINGS 
 
The primary purpose of this study was to determine the core competencies needed by 
State DOT Highway Safety Engineers as perceived by Highway Safety experts in the United States. 
In order to meet this purpose, objectives were developed using the Delphi Method.  First, a list 
of competencies was identified.  Next, a panel of Highway Safety experts determined the 
importance of each identified competency for the current year (2020) and for the future (year 
2030).   
For this study, the researcher used a Delphi Method as classified by Delbecq, Van de Ven, 
and Gaustafson (1975).  Through this method, a panel of forward-thinking experts in the field of 
Highway Safety were surveyed to determine their perceptions regarding needed technical 
competencies for Highway Safety Engineers both currently and in the future (Gupta & Clarke, 
1996).  Additionally, these experts rated the importance of each needed competency, and their 
perceptions were examined to determine whether or not there was consensus regarding their 
rating of importance.  Through three rounds, these panel members were able to suggest, rate, 
and rank competencies, with the option to provide any feedback as necessary.   
Having a working relationship with the Louisiana Department of Transportation and 
Development (LADOTD) and the Louisiana Transportation Research Center (LTRC) allowed the 
researcher to develop a list of competencies to be used for the first round of the survey.  Based 
on prior research of many professional organizations and extensive interviews with the Highway 
Safety section of LADOTD, 50 competencies were generated.  A Highway Safety Engineer 
employed by LADOTD provided a list serv through which the researcher was able to distribute 
the survey electronically.  This list serv contains members and stakeholders of the Highway Safety 
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community across the US.  They were also asked to forward the survey to any others who may 
have not received the e-mail but were forward-thinking experts in this field. 
In Round 1 of the survey, 21 of the participants suggested additional competencies to be 
added, of which 18 were found to be unique and were added for future rounds of the study.  
Eight existing competencies were also edited based on other comments and suggestions.  In 
Round 2, 25 participants rated all listed competencies on a five-point Likert-type scale, with the 
following ratings:  
 1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
Round 3 of the survey was only sent to those 25 panel members who participated in 
Round 2.  Here, they were provided the median scores from Round 2 for each competency.  Next, 
they were asked to keep or change their rating to within ±1 point of the group’s rating based on 
a knowledge of the median of the entire group.  If their rating was outside of ±1 point of the 
median or if they decided to change their rating to one that was outside of ±1 point of the 
median, they were asked to then provide a justification for this decision.   
A. Objective 1 
Identify a list of suggested competencies based on current literature, job descriptions, 
personal interviews, and match training objectives that should be necessary for all 
Highway Safety Engineers. 
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To accomplish Objective 1, a list of suggested competencies included in the study was 
composed from a framework of reviewed literature and expert opinion.  This investigation by the 
researcher included:  reviewing job descriptions of those employed in the Highway Safety section 
within LADOTD; personal interviews with employees of the Highway Safety section within 
LADOTD and contract employees who work closely with them; objectives listed in the training 
courses included in the employees’ Structured Training Program (STP); and training objectives 
from trainings identified as useful by participants throughout the personal interviews.  After the 
competencies were identified, they were used to conduct the first round of the Delphi method. 
This list of compiled competencies was then sent to a sample of individuals who are in 
leadership positions throughout the United States and those who were recommended as being 
knowledgeable of the field of highway safety and forward thinking in their views of the field. This 
constituted the first round of the Delphi study. 
During Round 1 of the study, participants were asked to simply respond for each 
competency listed whether or not they perceived the competency as important for highway 
safety engineers separately for the current year (2020) and for the future (specifically 2030).  For 
each specific competency, participants were asked to respond “Yes” or “No” to the following 
question, “Is this competency important for Highway Safety Engineers for the year 2020 (or 
2030)?” for each specific competency.  All competencies received more than 50% “Yes” 
responses on one or both of the years 2020 and 2030.  Therefore, all of the competencies met 
the criteria for inclusion in subsequent rounds of the study.  Nine total competencies received 
100% “Yes” responses for the year 2020.  Only one competency received 100% “Yes” responses 
for the year 2030:  Safety Interventions — Designing Safe Systems: Behavioral Countermeasures.   
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The only competency to receive less than 50% “Yes” responses for the year 2020 (48%, n=10) 
was identified as:  Highway Safety Data:  Microsoft Access.  This competency was kept as it 
received 52% (n=11) for the year 2030. This competency received the fewest “Yes” responses for 
both of the years 2020 and 2030.  No competencies received less than 50% “Yes” responses for 
the year 2030; therefore, no competencies for either year were eliminated for Round 2.  These 
results are presented in Tables 4.1-4.5 grouped by competency area and sorted by descending 
number of “Yes” responses based on the year 2020.  
Table 4.1. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in the Safety Theory/Discipline 
Competency Area for 2020 and 2030 
  
2020 2030 
na % na % 
Highway Safety Improvement Program (HSIP) 21 100 20 95 
Safety Culture & Policies 21 100 20 95 
Road Safety Theory 20 95 20 95 
Role of SHSP Major Partners 19 90 17 81 
Strategic Highway Safety Plan (SHSP) 19 90 18 86 
Local Road Safety Program (LRSP) 18 86 17 81 
Safe Routes to Public Places (SRTPP) 17 81 16 76 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” 
 
Table 4.2. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in the Highway Safety Data 
Competency Area for 2020 and 2030 
  
2020 2030 
na % na % 
Crash Analysis Tool 21 100 18 86 
Interpreting Site Specific Crash Data 21 100 19 90 
Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
21 100 19 90 
Safety Data Collection & Sources 21 100 20 95 
Crash Data Query Tools 20 95 18 86 
Microsoft Excel 20 95 20 95 






na % na % 
Data Integrations with GIS 18 86 17 81 
General Statistics Analysis (Theories) 18 86 17 81 
NHTSA Fatality Analysis Reporting System (FARS) 18 86 16 76 
Legal Provisions 17 81 17 81 
Software: IHSDM/ISATe 12 57 11 52 
Microsoft Access 10 48 11 52 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” 
 
 
Table 4.3. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in the Safety Interventions 
Competency Area for 2020 and 2030 
  
2020 2030 
na % na % 
Benefit Cost Analysis 21 100 20 95 
Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
21 100 19 90 
Principles of Roadway Departure 21 100 18 86 
Designing Safe Systems: Behavioral 
Countermeasures 
20 95 21 100 
Non-motorized Road Users Safety 20 95 19 90 
Principles of Intersection Design 20 95 19 90 
Planning Level Cost Estimating 19 90 19 90 
Road Safety Assessment/Audit 19 90 17 81 
Work Zones 19 90 18 86 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” 
 
Table 4.4. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in the Transportation Elements 
Competency Area for 2020 and 2030  
  
2020 2030 
na % na % 
Roadside Design Elements 20 95 20 95 
Sign Fundamentals 20 95 20 95 
Introduction to Traffic Engineering 19 90 19 90 
Complete Streets 18 86 16 76 
Highway Plans 18 86 17 81 






na % na % 
ADA Compliance 17 81 17 81 
Project Delivery Process 17 81 17 81 
Intro to NEPA 15 71 14 67 
Railroad 14 67 13 62 
Right-of-Way 12 57 12 57 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” 
 
Table 4.5. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in the Internal Processes Competency 
Area for 2020 and 2030  
  
2020 2030 
na % na % 
Planning & Traffic Policy 20 95 19 90 
Traffic Studies 20 95 19 90 
Verbal Communications 20 95 20 95 
Resources and Partners 19 90 18 86 
Meeting Facilitation 18 86 17 81 
Overview of DOT Structure 17 81 17 81 
Setting SMART Goals 17 81 15 71 
Funding Streams & Contracts 16 76 16 76 
Project Management 16 76 16 76 
Technical Grant Writing 14 67 13 62 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” 
 
To further examine the information from Round 1 of the Delphi study, all competency 
areas are presented together and sorted by descending number of “Yes” responses based on the 
year 2020.  For this year, nine total competencies received 100% “Yes” responses.  Forty-four 
(88%) of the competencies received 75% or greater “Yes” responses by the panel for the year 







Table 4.6. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in All Competency Areas for 2020 
  na % 
HS/D–Crash Analysis Tool 21 100 
HS/D–Interpreting Site Specific Crash Data 21 100 
HS/D–Quantitative Safety Analysis Using the Highway Safety Manual 
(HSM) 21 100 
HS/D–Safety Data Collection & Sources 21 100 
SI–Benefit Cost Analysis 21 100 
SI–Designing Safe Systems: Infrastructure and Operations 
Countermeasures 21 100 
SI–Principles of Roadway Departure 21 100 
ST/D–Highway Safety Improvement Program (HSIP) 21 100 
ST/D–Safety Culture & Policies 21 100 
HSD–Crash Data Query Tools 20 95 
HSD–Microsoft Excel 20 95 
HSD–Safety Data Usage Application 20 95 
IP–Planning & Traffic Policy 20 95 
IP–Traffic Studies 20 95 
IP–Verbal Communications 20 95 
SI–Designing Safe Systems: Behavioral Countermeasures 20 95 
SI–Non-motorized Road Users Safety 20 95 
SI–Principles of Intersection Design 20 95 
ST/D–Road Safety Theory 20 95 
TE–Roadside Design Elements 20 95 
TE–Sign Fundamentals 20 95 
IP–Resources and Partners 19 90 
SI–Planning Level Cost Estimating 19 90 
SI–Road Safety Assessment/Audit 19 90 
SI–Work Zones 19 90 
ST/D–Role of SHSP Major Partners 19 90 
ST/D–Strategic Highway Safety Plan (SHSP) 19 90 
TE–Introduction to Traffic Engineering 19 90 
HSD–Data Integrations with GIS 18 86 
HSD–General Statistics Analysis (Theories) 18 86 
HSD–NHTSA Fatality Analysis Reporting System (FARS) 18 86 
IP–Meeting Facilitation 18 86 
ST/D–Local Road Safety Program (LRSP) 18 86 
TE–Complete Streets 18 86 




  na % 
TE–Signal Fundamentals and Design 18 86 
HSD–Legal Provisions 17 81 
IP–Overview of State DOT Structure 17 81 
IP–Setting SMART Goals 17 81 
ST/D–Safe Routes to Public Places (SRTPP) 17 81 
TE–ADA Compliance 17 81 
TE–Project Delivery Process 17 81 
IP–Funding Streams & Contracts 16 76 
IP–Project Management 16 76 
TE–Intro to NEPA 15 71 
IP–Technical Grant Writing 14 67 
TE–Railroad 14 67 
HSD–Software: IHSDM/ISATe 12 57 
TE–Right-of-Way 12 57 
HSD–Microsoft Access 10 48 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety 
Engineers for the year 2020 (or 2030)?” 
 
The information presented in Table 4.7 combines all competency areas together and sorts 
them by descending number of “Yes” responses based on the year 2030.  For this year, only one 
competency received 100% “Yes” responses, Safety Interventions–Designing Safe Systems: 
Behavioral Countermeasures.  Forty-three (86%) competencies received 75% or greater “Yes” 
responses by the panel for the year 2030. 
Table 4.7. Perceptions of Highway Safety Experts Regarding Whether or Not Selected 
Competencies are Important for Highway Safety Engineers in All Competency Areas for 2030 
  na % 
SI–Designing Safe Systems: Behavioral Countermeasures 21 100 
HSD–Microsoft Excel 20 95 
HSD–Safety Data Collection & Sources 20 95 
HSD–Safety Data Usage Application 20 95 
IP–Verbal Communications 20 95 
SI–Benefit Cost Analysis 20 95 
ST/D–Highway Safety Improvement Program (HSIP) 20 95 
ST/D–Road Safety Theory 20 95 




 na % 
TE–Roadside Design Elements 20 95 
TE–Sign Fundamentals 20 95 
HSD–Interpreting Site Specific Crash Data 19 90 
HSD–Quantitative Safety Analysis Using the Highway Safety Manual (HSM) 19 90 
IP–Planning & Traffic Policy 19 90 
IP–Traffic Studies 19 90 
SI–Designing Safe Systems: Infrastructure and Operations 
Countermeasures 19 90 
SI–Non-motorized Road Users Safety 19 90 
SI–Planning Level Cost Estimating 19 90 
SI–Principles of Intersection Design 19 90 
TE–Introduction to Traffic Engineering 19 90 
HSD–Crash Analysis Tool 18 86 
HSD–Crash Data Query Tools 18 86 
IP–Resources and Partners 18 86 
SI–Principles of Roadway Departure 18 86 
SI–Work Zones 18 86 
ST/D–Strategic Highway Safety Plan (SHSP) 18 86 
TE–Signal Fundamentals and Design 18 86 
HSD–Data Integrations with GIS 17 81 
HSD–General Statistics Analysis (Theories) 17 81 
HSD–Legal Provisions 17 81 
IP–Meeting Facilitation 17 81 
IP–Overview of DOTD Structure 17 81 
SI–Road Safety Assessment/Audit 17 81 
ST/D–Local Road Safety Program (LRSP) 17 81 
ST/D–Role of SHSP Major Partners 17 81 
TE–ADA Compliance 17 81 
TE–Highway Plans 17 81 
TE–Project Delivery Process 17 81 
HSD–NHTSA Fatality Analysis Reporting System (FARS) 16 76 
IP–Funding Streams & Contracts 16 76 
IP–Project Management 16 76 
ST/D–Safe Routes to Public Places (SRTPP) 16 76 
TE–Complete Streets 16 76 
IP–Setting SMART Goals 15 71 
TE–Intro to NEPA 14 67 
IP–Technical Grant Writing 13 62 




 na % 
TE–Right-of-Way 12 57 
HSD–Microsoft Access 11 52 
HSD–Software: IHSDM/ISATe 11 52 
aNumber of participants who responded “Yes” to the question, “Is this competency important for Highway Safety  
Engineers for the year 2020 (or 2030)?” 
 
Panel Suggestions from Round 1 
 
At the end of each section of competency area in Round 1, the following question was 
asked:  “Do you have any competencies to add?”  This question was also asked at the end of the 
survey in case participants may not know where a comment may fit best or may have thought of 
something new. 
Any competencies suggested by the panel to the researcher as a result of the question 
was also included in subsequent rounds.  All suggested competencies were compiled and 
grouped with their most appropriate competency group.  Similar suggestions were combined if 
found to be a duplicate submission.  Compilation of all unique competencies identified from the 
indicated sources was included in subsequent rounds (current literature, job descriptions, 
personal interviews, and matched training objectives, suggestions from panel).  To determine if 
a competency was unique, the researcher reviewed all similar competencies and those that were 
clearly a simple re-statement or re-wording of the same competency were eliminated.  If the 
redundancy of an item was unclear, it was retained to err on the side of comprehensiveness.  
Tables 4.8-4.13 lists all suggestions verbatim as indicated by the panel in Column 1 with the 
matched competency wording as included in the Round 2 Delphi survey in Column 2.  At the end 
of each competency in Column 2, it is also noted if the researcher edited a previously listed 
competency or defined a new competency.  A total of 39 competencies are listed to ensure all 
suggestions were reflected in the instrument.  This entails adding 18 newly defined competencies 
57 
 
and editing nine existing competencies.  Some of the responses did not dictate a new competency 
to be added or an edit to a currently existing competency, as they may have already been defined 
under a specific competency.  These are listed without any indication of being a new or edited 
competency.  
Table 4.8. Additional Competencies Suggested by Highway Safety Experts in Round 1 of the Delphi 
Study for the Safety Theory/Discipline Competency Area 
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
I strongly suggest the addition of human factors, eg., 
limitation and capacity of drivers and the influence on 
design and operations be added, this could be aligned 
with NCHRP Human Factors Guidelines, and Alison 
Smileys work. Please do not confuse this with 
behavioral programs. 
Safety Interventions–Understanding 
Driver Behavior [new] 
Knowledge and ability to facilitate a group of safety 
partners, understanding group dynamics, addressing 
personal agendas in a non-threatening manner, and 
being flexible in activities to reach outcomes. 
Knowledge and ability to facilitate a group of citizens, 
understanding group dynamics, addressing personal 
agendas in a non-threatening manner, and being 
flexible in activities to reach outcomes. 
Internal Processes–Meeting 
Facilitation [edit] 
No, I think it is important to refresh these competencies 
periodically to keep them current. 
No competency specified 
Not really a new competency but under Strategic 
Highway Safety Plan (SHSP) or HSIP- maybe a line that 
points to understanding the connection and overlap 
between the various plans, policies and programs 
within this grouping. 
Safety Theory/Discipline—Program 
Overlap and Connections [new] 
 
State and Federal performance measures and how they 
negatively affect the HSIP. 
Safety Theory/Discipline–Highway 
Safety Improvement Program (HSIP) 
[edit] 
Statistical methodology Highway Safety Data–General 
Statistics Analysis (Theories) [edit] 
Understanding Driver Behavior Safety Interventions–Understanding 
Driver Behavior [new] 
Understanding how all disciplines and positions within 
a DOT affect and influence highway safety.  
Safety Theory/Discipline–DOT 
Influence [new] 
(table cont’d.)  
58 
 
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Would like a maybe button.  I think it is hard to forecast 
what is important for 2030.  In general I felt that 
fundamentals are important; programs not as much as 
they may change by 2030. 
No competency specified 
 
Table 4.9. Additional Competencies Suggested by Highway Safety Experts in Round 1 of the Delphi 
Study for the Highway Safety Data Competency Area  
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Also, what about identifying contributing factors and 
risk in the crash data analysis.  For example- unsafe 
driving behaviors and the role of speed management, 
improving safety for aging drivers.  
Safety Interventions—Principles of 
Speed Management [new] 
 
Transportation Elements—Aging 
Road Users [new] 
Could Microsoft Excel, Access and GIS be combined into 
one competency for technical tools under Safety Data 
Usage Application?   
Highway Safety Data—Database 
Management Software [new] 
Databases management software (e.g. SQL Server, 
Oracle, Microsoft Access...whichever is most applicable 
to an agency). 
Highway Safety Data—Database 
Management Software [new] 
Different types of traffic safety records and pros/cons 
of each. 
Highway Safety Data—Alternative 
Sources of Data [new] 
Important to understand alternative sources of data 
and how to use them–such as CODES data if available; 
focus group and driver survey data; observational 
survey data, etc.  
Highway Safety Data—Alternative 
Sources of Data [new] 
Maybe this should also include something about 
proficiency in displaying quantitative and qualitative 
data in graphs, summaries and displays?   
Highway Safety Data—General 
Statistics Analysis (Theories) [edit] 
No. No competency specified 
Not sure if LA has any specific systemic statewide safety 
plans (roadway departure, intersections etc.) but if so, 
maybe something that ties these into the crash 
analysis.  
Safety Interventions—Principles of 
Roadway Departure   
 
Safety Interventions—Principles of 
Intersection Design 
Presumably analysis methods will be different by 2030 
but an advanced understanding of safety data will 
always be necessary unless we really do get to 
Destination Zero Deaths. 
Highway Safety Data—Safety Data 
Collection & Sources 
(table cont’d.)  
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Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Programming Languages such as R, Python. Highway Safety Data—Database 
Management Software [new] 
Safety Data applications for Managers.  Diagnostic 
assessment of the contributing factors to crashes. This 
will evolve as the fleet mix changes with CAV. In part 
seen in site specific data, but should be expanded to 
include all aspects of safety data. 
Highway Safety Data—Safety Data 
Applications for Managers [new] 
Technical Report and Correspondence Writing includes 
all aspects of engineering report writing such as 
displaying and describing technical data, alternative 
comparison, recommendation selection and reasoning; 
ability to tailor document to various target audiences 
from technical experts to legislators and laypersons.   
Highway Safety Data—Technical 
Report and Correspondence Writing 
[new] 
 
Table 4.10. Additional Competencies Suggested by Highway Safety Experts in Round 1 of the 
Delphi Study for the Safety Interventions Competency Area   
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Add human factors, as opposed to behavioral 
countermeasures. Please consider human factors and 
behaviors differently. It is very important in design and 
operations of a safe system.    
Safety Interventions—
Understanding Driver Behavior 
[new] 
Also important to have understanding of human factors 
in regard to road safety. 
Safety Interventions—
Understanding Driver Behavior 
[new] 
Leveraging safety on non HSIP projects. Transportation Elements—Project 
Delivery Process [edit] 
Micro mobility Safety Interventions—Micromobility 
[new] 
No. No competency specified 
Principles of Speed Management, including use of 
variable speed limits; automated speed enforcement; 
etc.  
Safety Interventions—Principles of 
Speed Management [new] 
Thorough understanding of how infrastructure affects 
and can influence road user behavior. Understanding of 
next steps when infrastructure and operations design 
cannot effectively solve the issue. 
Safety Interventions—Effects of 






Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Under principles of intersection design- maybe add a 
line about understanding impacts or trade-offs 
between safety and operations of design elements on 
all modes (especially vulnerable users).  
Safety Interventions—Principles of 
Intersection Design [edit] 
Virtual reality/augmented reality tools for crash 
analysis and reconstruction as part of RSA. 
Safety Interventions—Virtual 
Reality/Augmented Reality Tools 
[new] 
What about something describing the understanding of 
how to quantify and prioritize locations based on risk 
(verses just historic crash data) under benefit cost 
analysis?     
Safety Interventions—Benefit Cost 
Analysis [edit] 
Add human factors, as opposed to behavioral 
countermeasures. Please consider human factors and 
behaviors differently. It is very important in design and 
operations of a safe system.    
Safety Interventions—
Understanding Driver Behavior 
[new] 
 
Table 4.11. Additional Competencies Suggested by Highway Safety Experts in Round 1 of the 
Delphi Study for the Transportation Elements Competency Area    
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Commercial motor vehicles and road safety (truck lane 
restrictions, turning radius, truck speed limits, etc.)   
Transportation Elements—
Commercial Vehicles [new] 
Connected and Autonomous Vehicles  Transportation Elements—
Connected and Autonomous 
Vehicles [new] 
Defining Safety across "Transportation Elements" 
and/or "Transportation Professions" 
Transportation Elements—
Introduction to Traffic Engineering 
 
Transportation Elements—Project 
Delivery Process [new] 
General information on pavement design & friction Safety Interventions—Principles of 
Roadway Departure [edit] 
How to explicitly consider safety in all project 
development. 
Transportation Elements—Project 
Delivery Process [edit] 
human factors, modes specific safety considerations Safety Interventions—
Understanding Driver Behavior 
[new] 
Intersection Control Evaluation Fundamentals Safety Interventions—Principles of 
Intersection Design [edit] 
No. No competency specified 
(table cont’d.)   
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Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Public transportation operations (radius of turning 
lanes; safe bus stop locations; etc.)  
Transportation Elements—Public 
Transportation Operations [new] 
Special needs of aging drivers Transportation Elements—Aging 
Road Users [new] 
Special needs of bicyclists and pedestrians, including 
aging pedestrians 
Safety Theory/Discipline—Safe 




Striping Fundamentals Transportation Elements—Striping 
Fundamentals [new] 
 
Table 4.12. Additional Competencies Suggested by Highway Safety Experts in Round 1 of the 
Delphi Study for the Internal Processes Competency Area    
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Aligning modal safety needs, from planning, design and 
operations. 
Safety Interventions—Designing 
Safe Systems: Infrastructure and 
Operations Countermeasures 
 
Safety Interventions—Effects of 






Delivery Process [edit] 
Also need to develop people skills–for dealing with the 
public, presenting information on safety improvements 
in public hearings, etc.  Presentation skills are very 
important–whether with general public, highway 
commissioners, or the legislature 
Internal Processes—Verbal 
Communications [edit] 
Building relationships/networking. Internal Processes—Building 
Relationships/Networking [new] 
Explicit consideration of safety in all planning and 
project development activities. 
Transportation Elements—Project 
Delivery Process [new] 






Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Overall management and administrative skills needed 
to fully manage a statewide or local highway safety 
program; how to develop a business plan; budgeting; 
hiring and managing people, etc.  
Internal Processes—Management 
and Administrative Skills [new] 
Stage 0 Studies. Transportation Elements—Project 
Delivery Process 
 
Internal Processes—Planning & 
Traffic Policy 
 
Table 4.13. Additional Competencies Suggested by Highway Safety Experts in Round 1 of the 
Delphi Study for Other Panel Suggestions 
Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
I think almost everything that is listed above is 
important to achieve a successful safety culture within 
a DOT organization (identifying appropriate target 
crashes, why they are occurring, effective mitigation, 
knowledge of DOT structure and programming process 
to champion projects and access funding, etc) each and 
every year. 
Safety Theory/Discipline—Safety 
Culture & Policies 
 
Highway Safety Data—Safety Data 
Collection & Sources 
 




Safe Systems: Infrastructure and 
Operations Countermeasures  
 
Safety Theory/Discipline—DOT 
Influence [new]  
 
Safety Theory/Discipline—Program 
Overlap and Connections [new] 
 
Internal Processes—Funding 
Streams & Contracts 
Safety can be broadly defined across engineering 
disciplines and transportation professionals. A 
leadership competency is needed to understand the 
differences in how safety can be defined across 






Exact wording of panel member’s suggested 
competency 
Edited or newly defined competency 
Safety data evaluation, analysis and diagnosis (5th E of 
safety).  Integration of safety data. 
Highway Safety Data—Safety Data 
Applications for Managers [new] 
 
Safety Theory/Discipline—Strategic 
Highway Safety Plan (SHSP) 
 
Highway Safety Data—Safety Data 
Usage Application 
Traffic safety engineers must be able to effectively 
communicate with the public.  Simply responding with 
"It doesn't meet warrant" isn't good enough!  On the 
other hand, non-engineers can understand standards 
and criteria if the reasoning or theory behind them is 







Newly Defined and Modified Competencies 
 
After all of the panel’s suggestions were compiled and grouped accordingly, they were 
used to either modify an existing competency or create a new one.  For any newly defined 
competencies, definitions were created to verify the meaning of the competency.  These 
definitions were created in the same way all currently listed competencies were defined (e.g., 
current and previous literature, objectives matched from current available trainings, job 
descriptions from other sections if appropriate) but also included wording directly from the panel 
member’s suggestion.  These definitions were included as an attachment to the survey to verify 
complete understanding of the competency (see Appendix D).  
This resulted in 18 unique and newly defined competencies and the modification of nine 
previously listed competencies.  These edits and newly defined competencies are defined in 





Table 4.14. Newly Defined and Modified Competencies for Safety Theory/Discipline Competency 




Understand how all disciplines and positions within a DOT affect and 





Understand the federal requirements associated with HSIP (23 USC 148 
and 23 CFR 924). Identify goals and strategies to significantly reduce the 
occurrence of and potential for fatalities and serious injuries on all public 
roads. Collect, improve, and analyze safety data. Conduct engineering 
studies. Establish priorities.  [Understand how State and Federal 




Understand the connection and overlap between the various plans, 
policies and programs within the Highway Safety discipline (e.g., SHSP 
and HSIP). 
 
Table 4.15. Newly Defined and Modified Competencies for Highway Safety Data Competency 
Area Suggested by Highway Safety Experts in Round 1 of the Delphi Study  
Competency Definition 
Alternative Sources 
of Data [new] 
Understand alternative sources of data and how to use them (e.g., focus 




Leverage database management software (e.g., SQL Server, Oracle, 
Microsoft Access, CODES, and programming languages such as R, and 
Python) to perform network screening, systemic analysis, and safety 
analysis. This may include using samples of roadway and crash data to 




Understand how to collect, organize, and interpret data.  Utilize 
software (e.g., Excel, Access, SAS, SPSS) to uncover patterns and trends 
(e.g. cure plots, regression) used to help make informed decisions.  
Understand theories and [methodologies] around statistical analysis 
(e.g., descriptive, predictive, and prescriptive).  [Show proficiency in 


















Understand the Highway Safety Manual (HSM) structure, concepts and 
principles. Recognize the benefits of using a quantitative safety analysis 
in various stages of the transportation project development process by 
using HSM principles (e.g., rural and urban intersection crash prediction 
models). Describe and apply the three primary types of safety analysis 
found in the HSM: Site, Systemic, and Section-wide. Leverage HSM to 
conduct network screening, systemic studies, project safety analysis, 
and project evaluations (pre & post) for the HSIP. Be able to 
appropriately apply quantitative safety analysis in the LA DOTD project 
development process. This includes applying Crash Modification Factors 
(CMFs) for planning projects and estimating predictive crash 





Understand diagnostic assessment of the contributing factors to 
crashes.  With the understanding that this will evolve as the fleet mix 
changes with CAV. In part seen in site specific data, but should be 





Including all aspects of engineering report writing such as displaying and 
describing technical data, alternative comparison, recommendation 
selection and reasoning; ability to tailor document to various target 
audiences from technical experts to legislators and laypersons.   
 
Table 4.16. Newly Defined and Modified Competencies for Safety Interventions Competency 




Understand Highway Safety Manual (HSM) methodologies for 
developing safety benefit cost ratio. Use data available (e.g., historical 
crash data, predicted crashes, etc.) to compare alternatives based on 
benefit cost ratio.  [Understand how to quantify and prioritize locations 




Thorough understanding of how infrastructure affects and can influence 
road user behavior. If an issue cannot be solved with infrastructure and 
operations design, understanding what next steps to take. 
Micromobility 
[new] 
Understand the principles of micromobility road users and their needs 
for safe accessible transportation.  Identify safety-related geometric 
design elements. Understand road safety issues and how to address 
them. Devices include mobility scooters, bicycles, Ebikes, electric 









Understand the key components of proper intersection design including 
intersection sight distance, management of multi-modal forms of 
transportation that are context sensitive, intersection functional area of 
the intersection, appropriate and driveway access, selection of the 
appropriate traffic control device, and the addition and proper geometry 
of right and left turn lanes, as well as determining when channelization 
is appropriate. Proper selection of the appropriate intersection type. 
Familiarity with the basic design concepts for roundabouts, e.g. CFI's, R-
cuts, jug handles, Michigan u-turn, etc., and/or when the appropriate 
intersection may require a full grade separation. In the selection of the 
appropriate intersection type, understand basic traffic engineering 
concepts related to operation and safety such as delay, crash data, 
predicted safety performance, and conflict points. Understand the 
impacts to right-of-way and utilities associated with each intersection 
type in order to determine the best design for the specific traffic 
condition.   [Understand the impacts or trade-offs between safety and 
operations of design elements on all modes (especially vulnerable 




Define roadway departure and the need to reduce the likelihood of road 
departures; diagnose crash factors and select safety countermeasures. 
Understand applications of clear zone concepts to all types of roadways 
in conjunction with appropriate transportation elements such as slopes, 
striping, barriers, [friction], and other roadside hardware.  
Principles of Speed 
Management [new] 
Understand the principles of speed management, including use of 




Understand human factors (eg. limitation and capacity of drivers and the 
influence on design and operations be added).  Understand how to align 
with NCHRP Human Factors Guidelines. 
Virtual 
Reality/Augmented 
Reality Tools [new] 
Understand how Virtual Reality/Augmented Reality (VR/AR) tools can 











Table 4.17. Newly Defined and Modified Competencies for Transportation Elements Competency 
Area Suggested by Highway Safety Experts in Round 1 of the Delphi Study 
Competency Definition 
Aging Road Users 
[new] 




Understand the needs of commercial motor vehicles and road safety 




Demonstrate knowledge of fully-automated and partially-automated 




Identify strategies to integrate and amplify safety in project delivery 
processes. This includes the importance of MPO TAC committees, TIPs, 
STIP, and Stage 0 review opportunities to maximize highway safety 
management. Understand importance of project purpose and need.  





Understand the radius of turning lanes of public transportation vehicles, 




Understand the principles and application of striping.  
 
Table 4.18. Newly Defined and Modified Competencies for Internal Processes Competency Area 




Understand the importance of building relationships and networking 
with those across all organizations of the state and country as a 
stakeholder in the Highway Safety discipline.  Be able to develop skills 




Understand the management and administrative skills needed to fully 
manage a statewide or local highway safety program (e.g. how to 
develop a business plan, budgeting, hiring, and managing people). 
Meeting Facilitation 
[edit] 
Knowledge and ability to facilitate a group of professionals, [citizens, 
and safety partners], understanding group dynamics, addressing 
personal agendas in a non-threatening manner, and being flexible in 




Understand the importance of public speaking to and tailoring a 
presentation to your audience.  This includes preparing and delivering 
visual aids along with presentation notes to assist in delivering a specific 
message.  [Be able to professionally represent the DOT and present 
information on safety improvements to highway commissioners, the 




B.  Demographics of the Panel for Round 1 
 
Selected demographic data were collected from each participating member of the panel.  
Due to multiple rounds of the Delphi method, the demographics for Round 1 are described in 
detail in the following sections. 
Age of Panel 
 Panel members were asked to indicate their age based on a category.  The largest group 
included those who indicated they were between 45 and 54 years of age (n = 7, 33%).  No panel 
members were under the age of 25, and only one panel member indicated they were over 65 
years of age.  The frequency of individuals represented in each of the age groups for Round 1 are 
shown in Table 4.19. 
Table 4.19. Age of Highway Safety Experts Participating in Round 1 of the Delphi Study 
Age Range n % 
24 and under 0 0 
25-34 3 14 
35-44 5 24 
45-54 7 33 
55-64 5 24 
65 and over 1 5 
Total 21 100 
 
Education Level of Panel 
Panel members were asked to indicate their highest level of school completed.  All panel 
members indicated at minimum a 4-year degree.  Of those, 48% (n=10) also earned a graduate 








Table 4.20. Education Level of Highway Safety Experts Participating in Round 1 of the Delphi Study 
Highest level of school completed: n % 
Less than high school 0 0 
High school graduate 0 0 
Some college 0 0 
2-year degree 0 0 
4-year degree 11 52 
Master's 8 38 
Doctorate 2 10 
Total 21 100 
 
Gender of Panel 
Panel members were asked to indicate their gender.  Fifty-seven percent (n=12) indicated 
they identify as male, and 43% (n=9) indicated they identify as female.  No panel member 
selected “Other.” 
Ethnicity of Panel 
Panel members were asked to indicate their ethnicity.  Ninety-five percent (n=20) 
indicated they identify as White, and 5% (n=1) indicated they identify as Asian (see Table 4.21). 
Table 4.21. Ethnicity of Highway Safety Experts Participating in Round 1 of the Delphi Study 
Ethnicity n % 
White 20 95 
Asian 1 5 
American Indian or Alaska Native 0 0 
Black or African American 0 0 
Native Hawaiian or Pacific Islander 0 0 
Other 0 0 








Employment of Panel 
Panel members were asked to indicate their employment.  All panel members who 
participated indicated they were employed with 80% (n=16) indicating they are employed full 
time and 20% (n=4) indicating they are employed part time.  One panel member did not answer 
this question (see Table 4.22). 
Table 4.22. Employment of Highway Safety Experts Participating in Round 1 of the Delphi Study 
Employment na % 
Employed full time 16 80 
Employed part time 4 20 
Retired 0 0 
Student 0 0 
Unemployed looking for work 0 0 
Unemployed not looking for work 0 0 
Total 20 100 
aOne of the Round 1 participants did not provide information regarding their employment.  
Employment Location 
Panel members were asked to indicate their employment location.  The majority (n=14, 
70%) indicated they are employed in State Government, 15% (n=3) indicated they are employed 
in a University, and 15% (n=3) indicated they are employed in Private Industry.  One panel 
member did not answer this question (see Table 4.23). 
Table 4.23. Employment Location of Highway Safety Experts Participating in Round 1 of the 
Delphi Study 
Employment Location na % 
State Government 14 70 
Private Industry 3 15 
University 3 15 
Federal Government 0 0 
Other 0 0 
Total 20 100 




Location of Panel 
Panel members were asked to indicate their location based on state or country.  A total 
of 11 unique states were represented.  The states reported by the largest group of panel 
members included: Kentucky with 19% (n=4) and Oregon with 14% (n=3).  Multiple states 
represented 10% (n=2) of the panel:  Florida, Louisiana, Oklahoma, South Carolina, and 
Washington.  All states represented are shown in Table 4.24. 
Table 4.24. Location of Highway Safety Experts Participating in Round 1 of the Delphi Study 
Location n % 
Kentucky 4 19 
Oregon 3 14 
Florida 2 9.5 
Louisiana 2 9.5 
Oklahoma 2 9.5 
South Carolina 2 9.5 
Washington 2 9.5 
Alabama 1 5 
Arkansas 1 5 
Montana 1 5 
Utah 1 5 
Total 21 100.5a 
aTotal Percentage does not equal 100 due to rounding error. 
C. Objective 2 
Determine the importance of each identified competency for effective job performance 
of Highway Safety Engineers in the year 2020 as perceived by forward thinking Highway 
Safety experts in the U.S. 
To accomplish Objective 2, the list of competencies marked as important for the year 
2020 from Round 1 were rated by the panel members during Rounds 2 and 3.  Each specific 




 1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
An interpretive scale was established by the researcher to determine the level of 
importance of each competency.  Based on the competency’s mean, it was given one of the 
following levels of importance: 
No Importance (NI) = 1.0–1.50 
Low Importance (LI) = 1.51–2.50 
Moderate Importance (MI) = 2.51–3.49 
Substantial Importance (SI) = 3.50–4.49  
High Importance (HI) = 4.50–5.00  
After all participating members completed Round 2, a mean, median, and standard 
deviation for the year 2020 for each competency was calculated.  Based on each competency’s 
mean score, the competencies were ranked in order of their score and classified using the 
interpretative scale established by the researcher.  In cases where two or more competencies 
had the same mean score, the competency with the lower standard deviation was ranked higher 
since the lower standard deviation indicates more consistency in the ratings. The mean, median, 
standard deviation, and interpretive rating is presented for each competency grouped by 
competency area in Tables 4.25-4.29.  
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Table 4.25 Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Safety 
Theory/Discipline Competency Area for the Year 2020  




Road Safety Theory 4.48 5 0.71 SI 
Highway Safety Improvement Program (HSIP) 4.40 5 0.82 SI 
Strategic Highway Safety Plan (SHSP) 4.36 5 0.81 SI 
Safety Culture & Policies 4.32 4 0.69 SI 
Local Road Safety Program (LRSP) 4.00 4 0.87 SI 
Role of SHSP Major Partners 3.96 4 0.79 SI 
DOT Influence [new] 3.92 4 0.95 SI 
Safe Routes to Public Places (SRTPP) 3.68 4 0.95 SI 
Program Overlap and Connections [new] 3.67 4 1.13 SI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:  No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.26. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Highway Safety Data 
Competency Area for the Year 2020   




Interpreting Site Specific Crash Data 4.52 5 0.71 HI 
Safety Data Collection & Sources 4.44 5 0.65 SI 
Safety Data Usage Application 4.36 5 0.86 SI 
Crash Data Query Tools 4.17 4 0.87 SI 
Crash Analysis Tool 4.09 4 0.85 SI 
Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
4.08 4 0.95 SI 
Technical Report and Correspondence Writing [new] 3.96 4 0.75 SI 
General Statistics Analysis (Theories) 3.84 4 0.85 SI 
Data Integrations with GIS 3.80 4 0.87 SI 
NHTSA Fatality Analysis Reporting System (FARS) 3.68 4 1.22 SI 
Microsoft Excel 3.60 4 0.71 SI 
Safety Data Applications for Managers [new] 3.50 4 1.14 SI 
Legal Provisions 3.44 3 0.92 MI 
Alternative Sources of Data [new] 3.42 4 0.97 MI 








Software: IHSDM/ISATe 3.08 3 1.12 MI 
Microsoft Access 2.68 3 1.14 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.27. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Safety Interventions 
Competency Area for the Year 2020  




Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.40 5 0.91 SI 
Principles of Roadway Departure 4.24 4 0.83 SI 
Principles of Intersection Design 4.16 4 0.94 SI 
Benefit Cost Analysis 4.08 4 0.81 SI 
Non-motorized Road Users Safety 4.00 4 1.08 SI 
Road Safety Assessment/Audit 4.00 4 1.12 SI 
Principles of Speed Management [new] 3.96 4 0.98 SI 
Understanding Driver Behavior [new] 3.92 4 0.81 SI 
Designing Safe Systems: Behavioral 
Countermeasures 
3.88 4 0.97 SI 
Effects of Infrastructure on Behavior [new] 3.80 4 1.00 SI 
Work Zones 3.60 4 1.04 SI 
Planning Level Cost Estimating 3.40 3 0.91 MI 
Micromobility [new] 2.88 3 0.97 MI 
Virtual Reality/Augmented Reality Tools [new] 2.64 3 0.70 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 











Table 4.28. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Transportation 
Elements Competency Area for the Year 2020  




Highway Plans 4.24 4 0.78 SI 
Introduction to Traffic Engineering 4.16 4 0.85 SI 
Roadside Design Elements 4.04 4 0.79 SI 
Sign Fundamentals 4.00 4 0.71 SI 
Signal Fundamentals and Design 3.96 4 0.68 SI 
Project Delivery Process 3.80 4 0.76 SI 
Complete Streets 3.72 4 0.98 SI 
Striping Fundamentals [new] 3.72 4 0.98 SI 
ADA Compliance 3.68 4 0.99 SI 
Aging Road Users [new] 3.64 4 1.04 SI 
Commercial Vehicles [new] 3.48 4 0.82 MI 
Public Transportation Operations [new] 3.24 3 0.97 MI 
Intro to NEPA 3.24 3 1.01 MI 
Connected and Autonomous Vehicles [new] 3.00 3 1.00 MI 
Right-of-Way 2.80 3 0.87 MI 
Railroad 2.80 3 1.12 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.29. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Internal Processes 
Competency Area for the Year 2020  




Building Relationships/Networking [new] 4.32 4 0.75 SI 
Verbal Communications 4.32 5 0.85 SI 
Resources and Partners 4.12 4 0.78 SI 
Planning & Traffic Policy 3.88 4 0.73 SI 
Project Management 3.88 4 0.88 SI 
Traffic Studies 3.88 4 0.88 SI 
Management and Administrative Skills [new] 3.80 4 0.87 SI 
Meeting Facilitation 3.72 4 0.98 SI 








Overview of DOTD Structure 3.48 3 0.96 MI 
Funding Streams & Contracts 3.36 3 0.95 MI 
Technical Grant Writing 2.96 3 1.10 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
To further examine the data, all of the competencies were listed in descending order by 
mean importance score.  In cases where two or more competencies had the same mean score, 
the competency with the lower standard deviation was ranked higher since the lower standard 
deviation indicates more consistency in the ratings.  When all competencies are listed together, 
regardless of competency area, the three highest rated competencies were:  Highway Safety 
Data–Interpreting Site Specific Crash Data (mean = 4.53); Safety Theory/Discipline–Road Safety 
Theory (mean = 4.48); and Highway Safety Data–Safety Data Collection & Sources (mean = 4.44).  
The seven highest rated competencies each had a median of 5, and 24 of the 68 competencies 
had a mean rating of 4.0 or higher.  All competency areas were represented at least twice in the 
highest rated 15 competencies.  Six competencies had a mean rating below 3.0, and the two 
lowest rated competencies were:  Safety Interventions–Virtual Reality/Augmented Reality Tools 
[new] (mean = 2.64); and Highway Safety Data–Microsoft Access (mean = 2.68).  These ratings 








Table 4.30. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in All Competency Areas for 
the Year 2020 Ranked by Mean  




HSD–Interpreting Site Specific Crash Data 4.52 5 0.71 HI 
ST/D–Road Safety Theory 4.48 5 0.71 SI 
HSD–Safety Data Collection & Sources 4.44 5 0.65 SI 
ST/D–Highway Safety Improvement Program (HSIP) 4.40 5 0.82 SI 
SI–Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.40 5 0.91 SI 
ST/D–Strategic Highway Safety Plan (SHSP) 4.36 5 0.81 SI 
HSD–Safety Data Usage Application 4.36 5 0.86 SI 
ST/D–Safety Culture & Policies 4.32 4 0.69 SI 
IP–Building Relationships/Networking [new] 4.32 4 0.75 SI 
IP–Verbal Communications 4.32 5 0.85 SI 
TE–Highway Plans 4.24 4 0.78 SI 
SI–Principles of Roadway Departure 4.24 4 0.83 SI 
HSD–Crash Data Query Tools 4.17 4 0.87 SI 
TE–Introduction to Traffic Engineering 4.16 4 0.85 SI 
SI–Principles of Intersection Design 4.16 4 0.94 SI 
IP–Resources and Partners 4.12 4 0.78 SI 
HSD–Crash Analysis Tool 4.09 4 0.85 SI 
SI–Benefit Cost Analysis 4.08 4 0.81 SI 
HSD–Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
4.08 4 0.95 SI 
TE–Roadside Design Elements 4.04 4 0.79 SI 
TE–Sign Fundamentals 4.00 4 0.71 SI 
ST/D–Local Road Safety Program (LRSP) 4.00 4 0.87 SI 
SI–Non-motorized Road Users Safety 4.00 4 1.08 SI 
SI–Road Safety Assessment/Audit 4.00 4 1.12 SI 
TE–Signal Fundamentals and Design 3.96 4 0.68 SI 
ST/D–Role of SHSP Major Partners 3.96 4 0.79 SI 
SI–Principles of Speed Management [new] 3.96 4 0.98 SI 
HSD–Technical Report and Correspondence Writing 
[new] 
3.96 4 0.75 SI 
SI–Understanding Driver Behavior [new] 3.92 4 0.81 SI 
ST/D–DOT Influence [new] 3.92 4 0.95 SI 
IP–Planning & Traffic Policy 3.88 4 0.73 SI 
IP–Project Management 3.88 4 0.88 SI 








SI–Designing Safe Systems: Behavioral 
Countermeasures 
3.88 4 0.97 SI 
HSD–General Statistics Analysis (Theories) 3.84 4 0.85 SI 
TE–Project Delivery Process 3.80 4 0.76 SI 
HSD–Data Integrations with GIS 3.80 4 0.87 SI 
IP–Management and Administrative Skills [new] 3.80 4 0.87 SI 
SI–Effects of Infrastructure on Behavior [new] 3.80 4 1.00 SI 
TE–Complete Streets 3.72 4 0.98 SI 
TE–Striping Fundamentals [new] 3.72 4 0.98 SI 
IP–Meeting Facilitation 3.72 4 0.98 SI 
ST/D–Safe Routes to Public Places (SRTPP) 3.68 4 0.95 SI 
TE–ADA Compliance 3.68 4 0.99 SI 
HSD–NHTSA Fatality Analysis Reporting System 
(FARS) 
3.68 4 1.22 SI 
ST/D–Program Overlap and Connections [new] 3.67 4 1.13 SI 
TE–Aging Road Users [new] 3.64 4 1.04 SI 
HSD–Microsoft Excel 3.60 4 0.71 SI 
SI–Work Zones 3.60 4 1.04 SI 
IP–Setting SMART Goals 3.56 3 1.08 SI 
HSD–Safety Data Applications for Managers [new] 3.50 4 1.14 SI 
TE–Commercial Vehicles [new] 3.48 4 0.82 MI 
IP–Overview of DOTD Structure 3.48 3 0.96 MI 
HSD–Legal Provisions 3.44 3 0.92 MI 
HSD–Alternative Sources of Data [new] 3.42 4 0.97 MI 
SI–Planning Level Cost Estimating 3.40 3 0.91 MI 
IP–Funding Streams & Contracts 3.36 3 0.95 MI 
TE–Public Transportation Operations [new] 3.24 3 0.97 MI 
TE–Intro to NEPA 3.24 3 1.01 MI 
HSD–Database Management Software [new] 3.13 3 0.99 MI 
HSD–Software: IHSDM/ISATe 3.08 3 1.12 MI 
TE–Connected and Autonomous Vehicles [new] 3.00 3 1.00 MI 
IP–Technical Grant Writing 2.96 3 1.10 MI 
SI–Micromobility [new] 2.88 3 0.97 MI 
TE–Right-of-Way 2.80 3 0.87 MI 
TE–Railroad 2.80 3 1.12 MI 
HSD–Microsoft Access 2.68 3 1.14 MI 
SI–Virtual Reality/Augmented Reality Tools [new] 2.64 3 0.70 MI 





aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Round 3 of the survey was only sent to those 25 panel members who participated in 
Round 2.  In this round, they were provided the median score for each competency from Round 
2.  If their rating was within ±1 point of the median, no response was required. 
Next, they were asked to keep or change their rating for the year 2020 to within ±1 point 
of the group’s rating based on a knowledge of the median of the entire group.  If they decided to 
keep their score or change it to a rating outside of ±1 point of the median, they were asked to 
then provide a justification for their rating.   
Of those who received Round 3 surveys, 23 submitted responses that provided usable 
data, an updated mean, median, and standard deviation for the year 2020 for each competency 
was calculated.  Based on each competency’s mean score, the competencies were ranked in 
order of their score, therefore reporting their perceived importance.  In cases where two or more 
competencies had the same mean score, the competency with the lower standard deviation was 
ranked higher since the lower standard deviation indicates more consistency in the ratings.  The 
final mean, median, standard deviation, and interpretive rating scores are presented in Tables 










Table 4.31. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Safety 
Theory/Discipline Competency Area for the Year 2020  




Road Safety Theory 4.52 5 0.73 HI 
Highway Safety Improvement Program (HSIP) 4.48 5 0.73 MI 
Safety Culture & Policies 4.39 4 0.58 MI 
Strategic Highway Safety Plan (SHSP) 4.39 5 0.78 MI 
Local Road Safety Program (LRSP) 4.09 4 0.79 MI 
DOT Influence [new] 4.04 4 0.88 MI 
Role of SHSP Major Partners 4.00 4 0.80 MI 
Program Overlap and Connections [new] 3.87 4 0.92 MI 
Safe Routes to Public Places (SRTPP) 3.65 4 0.98 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.32. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Highway Safety 
Data Competency Area for the Year 2020   




Interpreting Site Specific Crash Data 4.61 5 0.66 HI 
Safety Data Collection & Sources 4.48 5 0.67 SI 
Safety Data Usage Application 4.48 5 0.73 SI 
Crash Data Query Tools 4.17 4 0.83 SI 
Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
4.13 4 0.97 SI 
Technical Report and Correspondence Writing [new] 4.00 4 0.74 SI 
Crash Analysis Tool 4.00 4 0.82 SI 
Data Integrations with GIS 3.96 4 0.77 SI 
General Statistics Analysis (Theories) 3.83 4 0.89 SI 
NHTSA Fatality Analysis Reporting System (FARS) 3.83 4 1.07 SI 
Safety Data Applications for Managers [new] 3.78 4 0.85 SI 
Microsoft Excel 3.65 4 0.65 SI 
Legal Provisions 3.39 3 0.78 MI 
Alternative Sources of Data [new] 3.30 4 0.82 MI 








Software: IHSDM/ISATe 2.96 3 0.98 MI 
Microsoft Access 2.52 3 0.99 MI 
Note.  23 panel members responded to the Round 3 survey.   
Note.  One participant did not respond to the competency — Crash Analysis Tool. 
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.33. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Safety 
Interventions Competency Area for the Year 2020   




Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.57 5 0.66 HI 
Principles of Roadway Departure 4.26 4 0.81 SI 
Non-motorized Road Users Safety 4.13 4 0.92 SI 
Principles of Intersection Design 4.13 4 0.92 SI 
Benefit Cost Analysis 4.09 4 0.85 SI 
Road Safety Assessment/Audit 4.04 4 1.15 SI 
Understanding Driver Behavior [new] 4.00 4 0.67 SI 
Principles of Speed Management [new] 4.00 4 0.90 SI 
Designing Safe Systems: Behavioral 
Countermeasures 
3.96 4 0.93 SI 
Effects of Infrastructure on Behavior [new] 3.87 4 0.87 SI 
Work Zones 3.61 4 0.99 SI 
Planning Level Cost Estimating 3.30 3 0.88 MI 
Micromobility [new] 2.91 3 0.85 MI 
Virtual Reality/Augmented Reality Tools [new] 2.65 3 0.71 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 









Table 4.34. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Transportation 
Elements Competency Area for the Year 2020   




Highway Plans 4.22 4 0.74 SI 
Introduction to Traffic Engineering 4.22 4 0.85 SI 
Roadside Design Elements 4.04 4 0.77 SI 
Sign Fundamentals 4.00 4 0.74 SI 
Signal Fundamentals and Design 3.91 4 0.67 SI 
Aging Road Users [new] 3.83 4 0.89 SI 
Complete Streets 3.78 4 0.90 SI 
Project Delivery Process 3.74 4 0.75 SI 
Striping Fundamentals [new] 3.74 4 1.01 SI 
ADA Compliance 3.65 4 0.98 SI 
Commercial Vehicles [new] 3.52 4 0.79 SI 
Public Transportation Operations [new] 3.30 3 0.70 MI 
Intro to NEPA 3.22 3 1.04 MI 
Connected and Autonomous Vehicles [new] 3.13 3 0.81 MI 
Right-of-Way 2.83 3 0.89 MI 
Railroad 2.74 3 1.05 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.35. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Internal Processes 
Competency Area for the Year 2020   




Building Relationships/Networking [new] 4.43 5 0.66 SI 
Verbal Communications 4.43 5 0.84 SI 
Resources and Partners 4.22 4 0.74 SI 
Planning & Traffic Policy 3.91 4 0.73 SI 
Project Management 3.91 4 0.85 SI 
Management and Administrative Skills [new] 3.83 4 0.78 SI 
Traffic Studies 3.83 4 0.83 SI 
Meeting Facilitation 3.78 4 0.95 SI 








Funding Streams & Contracts 3.39 3 0.84 MI 
Overview of DOTD Structure 3.35 3 0.83 MI 
Technical Grant Writing 3.04 3 1.07 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
In addition to presenting the scores by competency area, all competencies were ranked 
in order of their mean score and are presented in Table 4.36.  In cases where two or more 
competencies had the same mean score, the competency with the lower standard deviation was 
ranked higher since the lower standard deviation indicates more consistency in the ratings.  
When all competencies are listed together, 51 were rated as having substantial importance or 
high importance.  No competencies were rated as having low importance or lower.  Regardless 
of competency area, the three highest rated competencies were:  Highway Safety Data–
Interpreting Site Specific Crash Data (4.61); Safety Interventions–Designing Safe Systems: 
Infrastructure and Operations Countermeasures (4.57); and Safety Theory/Discipline–Road 
Safety Theory (4.52).  Two of these (Highway Safety Data–Interpreting Site Specific Crash Data 
and Safety Theory/Discipline–Road Safety Theory) were also rated in the three highest 
competencies for Round 2.  The eight highest rated competencies each had a median of 5, and 
29 of the 68 competencies had a mean rating of 4.0 or higher.  All competency areas were also 
represented at least twice in the 14 highest rated competencies.  Six competencies had a mean 
rating below 3.0, and the two lowest rated competencies were the same from Round 2:  Highway 
Safety Data–Microsoft Access (2.52); and Safety Interventions–Virtual Reality/Augmented Reality 
Tools [new] (2.65).  These ratings and rankings are shown in Table 4.36. 
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Table 4.36. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in All Competency Areas 
for the Year 2020 Ranked by Mean  




HSD–Interpreting Site Specific Crash Data 4.61 5 0.66 HI 
SI–Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.57 5 0.66 HI 
ST/D–Road Safety Theory 4.52 5 0.73 HI 
HSD–Safety Data Collection & Sources 4.48 5 0.67 SI 
HSD–Safety Data Usage Application 4.48 5 0.73 SI 
ST/D–Highway Safety Improvement Program (HSIP) 4.48 5 0.73 SI 
IP–Building Relationships/Networking [new] 4.43 5 0.66 SI 
IP–Verbal Communications 4.43 5 0.84 SI 
ST/D–Safety Culture & Policies 4.39 4 0.58 SI 
ST/D–Strategic Highway Safety Plan (SHSP) 4.39 5 0.78 SI 
SI–Principles of Roadway Departure 4.26 4 0.81 SI 
IP–Resources and Partners 4.22 4 0.74 SI 
TE–Highway Plans 4.22 4 0.74 SI 
TE–Introduction to Traffic Engineering 4.22 4 0.85 SI 
HSD–Crash Data Query Tools 4.17 4 0.83 SI 
SI–Non-motorized Road Users Safety 4.13 4 0.92 SI 
SI–Principles of Intersection Design 4.13 4 0.92 SI 
HSD–Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
4.13 4 0.97 SI 
ST/D–Local Road Safety Program (LRSP) 4.09 4 0.79 SI 
SI–Benefit Cost Analysis 4.09 4 0.85 SI 
TE–Roadside Design Elements 4.04 4 0.77 SI 
ST/D–DOT Influence [new] 4.04 4 0.88 SI 
SI–Road Safety Assessment/Audit 4.04 4 1.15 SI 
SI–Understanding Driver Behavior [new] 4.00 4 0.67 SI 
HSD–Technical Report and Correspondence Writing 
[new] 
4.00 4 0.74 SI 
TE–Sign Fundamentals 4.00 4 0.74 SI 
ST/D–Role of SHSP Major Partners 4.00 4 0.80 SI 
HSD–Crash Analysis Tool 4.00 4 0.82 SI 
SI–Principles of Speed Management [new] 4.00 4 0.90 SI 
HSD–Data Integrations with GIS 3.96 4 0.77 SI 
SI–Designing Safe Systems: Behavioral 
Countermeasures 
3.96 4 0.93 SI 








IP–Planning & Traffic Policy 3.91 4 0.73 SI 
IP–Project Management 3.91 4 0.85 SI 
SI–Effects of Infrastructure on Behavior [new] 3.87 4 0.87 SI 
ST/D–Program Overlap and Connections [new] 3.87 4 0.92 SI 
IP–Management and Administrative Skills [new] 3.83 4 0.78 SI 
IP–Traffic Studies 3.83 4 0.83 SI 
HSD–General Statistics Analysis (Theories) 3.83 4 0.89 SI 
TE–Aging Road Users [new] 3.83 4 0.89 SI 
HSD–NHTSA Fatality Analysis Reporting System 
(FARS) 
3.83 4 1.07 SI 
HSD–Safety Data Applications for Managers [new] 3.78 4 0.85 SI 
TE–Complete Streets 3.78 4 0.90 SI 
IP–Meeting Facilitation 3.78 4 0.95 SI 
TE–Project Delivery Process 3.74 4 0.75 SI 
TE–Striping Fundamentals [new] 3.74 4 1.01 SI 
HSD–Microsoft Excel 3.65 4 0.65 SI 
ST/D–Safe Routes to Public Places (SRTPP) 3.65 4 0.98 SI 
TE–ADA Compliance 3.65 4 0.98 SI 
SI–Work Zones 3.61 4 0.99 SI 
TE–Commercial Vehicles [new] 3.52 4 0.79 SI 
IP–Setting SMART Goals 3.48 3 0.90 MI 
HSD–Legal Provisions 3.39 3 0.78 MI 
IP–Funding Streams & Contracts 3.39 3 0.84 MI 
IP–Overview of DOTD Structure 3.35 3 0.83 MI 
TE–Public Transportation Operations [new] 3.30 3 0.70 MI 
HSD–Alternative Sources of Data [new] 3.30 4 0.82 MI 
SI–Planning Level Cost Estimating 3.30 3 0.88 MI 
TE–Intro to NEPA 3.22 3 1.04 MI 
TE–Connected and Autonomous Vehicles [new] 3.13 3 0.81 MI 
HSD–Database Management Software [new] 3.09 3 1.00 MI 
IP–Technical Grant Writing 3.04 3 1.07 MI 
HSD–Software: IHSDM/ISATe 2.96 3 0.98 MI 
SI–Micromobility [new] 2.91 3 0.85 MI 
TE–Right-of-Way 2.83 3 0.89 MI 
TE–Railroad 2.74 3 1.05 MI 
SI–Virtual Reality/Augmented Reality Tools [new] 2.65 3 0.71 MI 
HSD–Microsoft Access 2.52 3 0.99 MI 





Note.  One participant did not respond to the competency — Crash Analysis Tool. 
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
D.  Demographics of the Panel for Round 2 
Certain demographics were collected from each participating member of the panel.  
These are described in detail in Tables 4.37-4.42.   These demographics are presented because 
the panel that participated in Round 2 of the study was slightly different than the panel that 
participated in Round 1.  In Round 1, 21 individuals responded, and in Round 2, 25 individuals 
responded. 
Age of Panel 
 Panel members were asked to indicate their age based on a category.  The largest group 
included those who indicated they were between 35 and 44 years of age (36%, n=9).  No panel 
members were under the age of 25, and only one panel member indicated they were over 65 
years of age.  The age ranges of the panel members for Round 2 are shown in Table 4.37. 
Table 4.37. Age of Highway Safety Experts Participating in Round 2 of the Delphi Study 
Age Range n % 
24 and under 0 0 
25-34 3 12 
35-44 9 36 
45-54 7 28 
55-64 5 20 
65 and over 1 4 







Education Level of Panel 
Panel members were asked to indicate their highest level of school completed.  All panel 
members indicated at minimum a 4-year degree.  Additionally, 54% (n=13) also earned a 
graduate degree (see Table 4.38). 
Table 4.38. Education Level of Highway Safety Experts Participating in Round 2 of the Delphi Study 
Highest level of school completed: na % 
Less than high school 0 0 
High school graduate 0 0 
Some college 0 0 
2-year degree 0 0 
4-year degree 11 46 
Master's 10 42 
Doctorate 3 12 
Total 24 100 
aOne of the Round 2 participants did not provide information regarding their highest level of school completed.  
 
Gender of Panel 
Panel members were asked to indicate their gender.  Fifty-two percent (n=13) indicated 
they identify as female, and 48% (n=12) indicated they identify as male.  No panel member 
selected “Other.” 
Ethnicity of Panel 
Panel members were asked to indicate their ethnicity.  Ninety-six percent (n=24) 












Table 4.39. Ethnicity of Highway Safety Experts Participating in Round 2 of the Delphi Study 
Ethnicity n % 
White 24 96 
Othera 1 4 
American Indian or Alaska Native 0 0 
Asian 0 0 
Black or African American 0 0 
Native Hawaiian or Pacific Islander 0 0 
Total 25 100 
aThe participant who indicated “Other” did not specify their ethnicity. 
Employment of Panel 
Panel members were asked to indicate their employment.  All panel members who 
participated indicated they were employed with 84% (n=21) indicating they are employed full 
time, and 16% (n=4) indicating they are employed part time (see Table 4.40). 
Table 4.40. Employment of Highway Safety Experts Participating in Round 2 of the Delphi Study 
Employment n % 
Employed full time 21 84 
Employed part time 4 16 
Retired 0 0 
Student 0 0 
Unemployed looking for work 0 0 
Unemployed not looking for work 0 0 
Total 25 100 
 
Employment Location 
Panel members were asked to indicate their employment location.  The majority (n=14, 
56%) indicated they are employed in State Government, 20% (n=5) indicated they are employed 
in a University, and 16% (n=4) indicated they are employed in Private Industry.  The employment 






Table 4.41. Employment Location of Highway Safety Experts Participating in Round 2 of the Delphi 
Study 
Employment Location n % 
State Government 14 56% 
University 5 20% 
Private Industry 4 16% 
Federal Government 1 4% 
Local Government 1 4% 
Total 25 100 
 
Location of Panel 
Panel members were asked to indicate their location based on state or country.  A total 
of 13 unique states were represented.  The states reported by the largest group of panel 
members included: Kentucky with 24% (n=6), Oregon with 16% (n=4), and Washington with 12% 
(n=3).  Two states represented 8% (n=2) of the panel:  Louisiana and South Carolina.  Many other 
states were represented by one panel member.    All states represented are shown in Table 4.42. 
Table 4.42. Location of Highway Safety Experts Participating in Round 2 of the Delphi Study 
Location n % 
Kentucky 6 24 
Oregon 4 16 
Washington 3 12 
Louisiana 2 8 
South Carolina 2 8 
Alabama 1 4 
Colorado 1 4 
Florida 1 4 
Iowa 1 4 
Massachusetts 1 4 
Minnesota 1 4 
Montana 1 4 
Oklahoma 1 4 






E. Demographics of the Panel for Round 3 
Certain demographics were collected from each participating member of the panel.  
These are described in detail in Tables 4.43-4.48.   These demographics are presented because 
the panel that participated in Round 3 of the study was slightly different than the panels that 
participated in the first two rounds.  The survey for Round 3 was only sent to those individuals 
who participated in Round 2.  Of the 25 individuals who participated in Round 2, 23 individuals 
responded to Round 3. 
Age of Panel 
 Panel members were asked to indicate their age based on a category.  The largest group 
included those who indicated they were between 35 and 44 years of age (35%, n=8).  No panel 
members were under the age of 25, and only one panel member indicated they were over 65 
years of age.  The age ranges of the panel members for Round 1 are shown in Table 4.43. 
Table 4.43. Age of Highway Safety Experts Participating in Round 3 of the Delphi Study 
Age Range n % 
24 and under 0 0 
25-34 3 13 
35-44 8 35 
45-54 7 30 
55-64 4 17 
65 and over 1 4 
Total 23 100 
 
Education Level of Panel 
Panel members were asked to indicate their highest level of school completed.  All panel 
members indicated at minimum a 4-year degree.  Of those, 55% (n=12) also earned a graduate 




Table 4.44. Education Level of Highway Safety Experts Participating in Round 3 of the Delphi Study 
Highest level of school completed: na % 
Less than high school 0 0 
High school graduate 0 0 
Some college 0 0 
2-year degree 0 0 
4-year degree 10 45 
Master's 9 41 
Doctorate 3 14 
Total 22 100 
aOne of the Round 3 participants did not provide information regarding their highest level of school completed.  
 
Gender of Panel 
Panel members were asked to indicate their gender.  Fifty-two percent (n=12) indicated 
they identify as female, and 48% (n=11) indicated they identify as male.  No panel member 
selected “Other.” 
Ethnicity of Panel 
Panel members were asked to indicate their ethnicity.  Ninety-six percent (n=22) 
indicated they identify as White, and 5% (n=1) indicated Other (see Table 4.45). 
Table 4.45. Ethnicity of Highway Safety Experts Participating in Round 3 of the Delphi Study 
Ethnicity n % 
White 22 96 
Othera 1 4 
American Indian or Alaska Native 0 0 
Asian 0 0 
Black or African American 0 0 
Native Hawaiian or Pacific Islander 0 0 
Total 23 100 






Employment of Panel 
Panel members were asked to indicate their employment.  All panel members who 
participated indicated they were employed with 83% (n=19) indicating they are employed full 
time, and 17% (n=4) indicating they are employed part time (see Table 4.46). 
Table 4.46. Employment of Highway Safety Experts Participating in Round 3 of the Delphi Study 
Employment n % 
Employed full time 19 83 
Employed part time 4 17 
Retired 0 0 
Student 0 0 
Unemployed looking for work 0 0 
Unemployed not looking for work 0 0 
Total 23 100 
 
Employment Location 
Panel members were asked to indicate their employment location.  The majority (n=14, 
61%) indicated they are employed in State Government.  Twenty-two percent (n=5) indicated 
they are employed in a University and 13% (n=3) indicated they are employed in Private Industry.  
The employment location of the panel members for Round 1 are shown in Table 4.47. 
Table 4.47. Employment Location of Highway Safety Experts Participating in Round 3 of the Delphi 
Study 
Employment Location n % 
State Government 14 61 
University 5 22 
Private Industry 3 13 
Federal Government 1 4 
Local Government 0 0 






Location of Panel 
Panel members were asked to indicate their location based on state or country.  A total 
of 13 unique states were represented.  The states reported by the largest group of panel 
members included:  Kentucky with 26% (n=6), Oregon with 13% (n=3), and Washington with 13% 
(n=3).  South Carolina represented 9% (n=2) while many other states were represented by one 
panel member.  All states represented are shown in Table 4.48. 
Table 4.48. Location of Highway Safety Experts Participating in Round 3 of the Delphi Study 
Location n % 
Kentucky 6 26 
Oregon 3 13 
Washington 3 13 
South Carolina 2 9 
Alabama 1 4 
Colorado 1 4 
Florida 1 4 
Iowa 1 4 
Louisiana 1 4 
Massachusetts 1 4 
Minnesota 1 4 
Montana 1 4 
Oklahoma 1 4 
Total 23 100 
 
F. Objective 3 
Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2020 for which consensus of perception among Highway Safety 
experts can be achieved. 
To accomplish Objective 3, the list of competencies included in Round 2 (and 
subsequently Round 3) for the year 2020 were rated by the panel members during Round 3 using 
the same five-point Likert-type scale from Round 2: 
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1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
During this round, their rating from Round 2 was sent to them with the median of the 
group (from Round 2) for each competency.  If their rating from Round 2 was more than ±1 point 
difference from the median of the group, they were requested to either change their rating closer 
to the median or justify their answer.  Panel members were allowed to change their answer 
regardless of their rating but were asked to justify their answer if changing it to a rating that was 
greater than ±1 point difference from the median of the group.  Panel members were also 
allowed to leave their rating the same from Round 2 should it be within ±1 point difference from 
the median of the group.  After all participating members completed Round 3, a mean, median, 
and standard deviation was calculated for the year 2020.  All items were calculated to have 
greater than 50% of their ratings within ±1 point and were consequently classified as having 
achieved consensus.  The percentage of panel members whose ratings were classified as within 












Table 4.49. Level of Consensus of the Perceived Importance Rating for Competencies in the Safety 
Theory/Discipline Competency Area for the Year 2020 Among Highway Safety Experts  
Median na % 
DOT Influence [new] 4 23 100 
Local Road Safety Program (LRSP)  4 23 100 
Role of SHSP Major Partners  4 23 100 
Safety Culture & Policies  4 23 100 
Program Overlap and Connections [new] 4 22 96 
Strategic Highway Safety Plan (SHSP)  5 21 91 
Highway Safety Improvement Program (HSIP)  5 20 87 
Road Safety Theory  5 20 87 
Safe Routes to Public Places (SRTPP)  4 20 87 
aNumber of participants whose rating fell within ±1 point of the median score. 
 
Table 4.50. Level of Consensus of the Perceived Importance Rating for Competencies in the 
Highway Safety Data Competency Area for the Year 2020 Among Highway Safety Experts  
Median nab % 
Crash Analysis Tool   4 22 100 
Data Integrations with GIS   4 23 100 
Microsoft Excel   4 23 100 
Crash Data Query Tools   4 22 96 
General Statistics Analysis (Theories)   4 22 96 
Technical Report and Correspondence Writing [new]  4 22 96 
Legal Provisions   3 22 96 
Interpreting Site Specific Crash Data   5 21 91 
Safety Data Collection & Sources   5 21 91 
NHTSA Fatality Analysis Reporting System (FARS)   4 21 91 
Quantitative Safety Analysis Using the Highway Safety Manual 
(HSM)   
4 21 91 
Safety Data Applications for Managers [new]  4 21 91 
Software: IHSDM/ISATe   3 21 91 
Safety Data Usage Application   5 20 87 
Database Management Software [new]  3 19 83 
Microsoft Access   3 19 83 
Alternative Sources of Data [new]  4 18 78 
aNumber of participants whose rating fell within ±1 point of the median score. 








Table 4.51. Level of Consensus of the Perceived Importance Rating for Competencies in the Safety 
Interventions Competency Area for the Year 2020 Among Highway Safety Experts  
Median na % 
Understanding Driver Behavior [new]  4 23 100 
Benefit Cost Analysis   4 22 96 
Effects of Infrastructure on Behavior [new]  4 22 96 
Non-motorized Road Users Safety   4 22 96 
Principles of Intersection Design   4 22 96 
Principles of Roadway Departure   4 22 96 
Principles of Speed Management [new]  4 22 96 
Micromobility [new]  3 22 96 
Designing Safe Systems: Infrastructure and Operations 
Countermeasures   
5 21 91 
Designing Safe Systems: Behavioral Countermeasures   4 21 91 
Planning Level Cost Estimating   3 21 91 
Virtual Reality/Augmented Reality Tools [new]  3 21 91 
Road Safety Assessment/Audit   4 19 83 
Work Zones   4 19 83 
aNumber of participants whose rating fell within ±1 point of the median score. 
 
Table 4.52. Level of Consensus of the Perceived Importance Rating for Competencies in the 
Transportation Elements Competency Area for the Year 2020 Among Highway Safety Experts  
Median na % 
Highway Plans   4 23 100 
Introduction to Traffic Engineering   4 22 96 
Roadside Design Elements   4 22 96 
Sign Fundamentals   4 22 96 
Signal Fundamentals and Design   4 22 96 
Connected and Autonomous Vehicles [new]  3 22 96 
Public Transportation Operations [new]  3 22 96 
ADA Compliance   4 21 91 
Aging Road Users [new]  4 21 91 
Commercial Vehicles [new]  4 21 91 
Complete Streets   4 21 91 
Project Delivery Process   4 21 91 
Striping Fundamentals [new]  4 21 91 
Right-of-Way   3 21 91 
Intro to NEPA   3 20 87 
Railroad   3 19 83 




Table 4.53. Level of Consensus of the Perceived Importance Rating for Competencies in the 
Internal Processes Competency Area for the Year 2020 Among Highway Safety Experts  
Median na % 
Planning & Traffic Policy   4 23 100 
Resources and Partners   4 23 100 
Management and Administrative Skills [new]  4 22 96 
Meeting Facilitation   4 22 96 
Project Management   4 22 96 
Traffic Studies   4 22 96 
Building Relationships/Networking [new]  5 21 91 
Funding Streams & Contracts   3 21 91 
Verbal Communications   5 20 87 
Overview of DOTD Structure   3 20 87 
Setting SMART Goals   3 20 87 
Technical Grant Writing   3 20 87 
aNumber of participants whose rating fell within ±1 point of the median score. 
 
Based on each competency’s percent of consensus reached, the competencies were 
ranked in order of their score based on percentage.  If more than one competency shared the 
same percentage, they were then ranked by highest median score, then alphabetically.   
All competencies, regardless of competency area, achieved consensus as established a’ 
priori at greater than 50%.  When all competencies are listed together, 11 competencies met 
consensus with 100% of the panel.  These competencies included:  Safety Theory/Discipline–DOT 
Influence [new], Local Road Safety Program (LRSP), Role of SHSP Major Partners, and Safety 
Culture & Policies; Highway Safety Data–Crash Data Query Tools, Data Integrations with GIS, and 
Microsoft Excel; Safety Interventions–Understanding Driver Behavior [new]; Transportation 
Elements–Highway Plans; and Internal Processes–Planning & Traffic Policy, and Resources and 
Partners.  The lowest rated competency, Highway Safety Data–Alternative Sources of Data [new], 




Table 4.54. Level of Consensus of the Perceived Importance Rating for All Competency Areas for 
the Year 2020 Among Highway Safety Experts 
Competency Median nab % 
HSD–Crash Data Query Tools  4 22 100 
HSD–Data Integrations with GIS  4 23 100 
HSD–Microsoft Excel  4 23 100 
IP–Planning & Traffic Policy  4 23 100 
IP–Resources and Partners  4 23 100 
SI–Understanding Driver Behavior [new] 4 23 100 
ST/D–DOT Influence [new] 4 23 100 
ST/D–Local Road Safety Program (LRSP)  4 23 100 
ST/D–Role of SHSP Major Partners  4 23 100 
ST/D–Safety Culture & Policies  4 23 100 
TE–Highway Plans  4 23 100 
HSD–Crash Analysis Tool  4 22 96 
HSD–General Statistics Analysis (Theories)  4 22 96 
HSD–Technical Report and Correspondence Writing [new] 4 22 96 
IP–Management and Administrative Skills [new] 4 22 96 
IP–Meeting Facilitation  4 22 96 
IP–Project Management  4 22 96 
IP–Traffic Studies  4 22 96 
SI–Benefit Cost Analysis  4 22 96 
SI–Effects of Infrastructure on Behavior [new] 4 22 96 
SI–Non-motorized Road Users Safety  4 22 96 
SI–Principles of Intersection Design  4 22 96 
SI–Principles of Roadway Departure  4 22 96 
SI–Principles of Speed Management [new] 4 22 96 
ST/D–Program Overlap and Connections [new] 4 22 96 
TE–Introduction to Traffic Engineering  4 22 96 
TE–Roadside Design Elements  4 22 96 
TE–Sign Fundamentals  4 22 96 
TE–Signal Fundamentals and Design  4 22 96 
HSD–Legal Provisions  3 22 96 
SI–Micromobility [new] 3 22 96 
TE–Connected and Autonomous Vehicles [new] 3 22 96 
TE–Public Transportation Operations [new] 3 22 96 
HSD–Interpreting Site Specific Crash Data  5 21 91 
HSD–Safety Data Collection & Sources  5 21 91 






Competency Median nab % 
SI–Designing Safe Systems: Infrastructure and Operations 
Countermeasures  
5 21 91 
ST/D–Strategic Highway Safety Plan (SHSP)  5 21 91 
HSD–NHTSA Fatality Analysis Reporting System (FARS)  4 21 91 
HSD–Quantitative Safety Analysis Using the Highway Safety 
Manual (HSM)  
4 21 91 
HSD–Safety Data Applications for Managers [new] 4 21 91 
SI–Designing Safe Systems: Behavioral Countermeasures  4 21 91 
TE–ADA Compliance  4 21 91 
TE–Aging Road Users [new] 4 21 91 
TE–Commercial Vehicles [new] 4 21 91 
TE–Complete Streets  4 21 91 
TE–Project Delivery Process  4 21 91 
TE–Striping Fundamentals [new] 4 21 91 
HSD–Software: IHSDM/ISATe  3 21 91 
IP–Funding Streams & Contracts  3 21 91 
SI–Planning Level Cost Estimating  3 21 91 
SI–Virtual Reality/Augmented Reality Tools [new] 3 21 91 
TE–Right-of-Way  3 21 91 
HSD–Safety Data Usage Application  5 20 87 
IP–Verbal Communications  5 20 87 
ST/D–Highway Safety Improvement Program (HSIP)  5 20 87 
ST/D–Road Safety Theory  5 20 87 
ST/D–Safe Routes to Public Places (SRTPP)  4 20 87 
IP–Overview of DOTD Structure  3 20 87 
IP–Setting SMART Goals  3 20 87 
IP–Technical Grant Writing  3 20 87 
TE–Intro to NEPA  3 20 87 
SI–Road Safety Assessment/Audit  4 19 83 
SI–Work Zones  4 19 83 
HSD–Database Management Software [new] 3 19 83 
HSD–Microsoft Access  3 19 83 
TE–Railroad  3 19 83 
HSD–Alternative Sources of Data [new] 4 18 78 
Note.  100% of identified competencies achieved consensus as established a’ priori at > 50%. 
aNumber of participants whose rating fell within ±1 point of the median score. 
b1 participant did not respond to the competency — HSD–Crash Analysis Tool. 
All justifications provided by the panel members and the item for which the comment 
was associated are included in Appendix M.  There were a range of comments from zero 
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responses on four competencies to eight responses on the competency with the most 
justifications–Highway Safety Data–Alternative Sources of Data [new].  Some panel members 
provided justification even if their response fell within ±1 point of the median.  These 
justifications were usually given when the panel member’s rating was above the median and 
worded in a way to provide further support of their rating and perceived importance of the 
competency. 
Two competencies in the lowest rated four competencies–Highway Safety Data–
Alternative Sources of Data [new] and Highway Safety Data–Database Management Software 
[new], have justifications calling for the perceived importance in the future depending on what 
may still be available, what becomes adopted by the states (and how states vary from each 
other), advances in technology and software, as well as the importance of including other 
partners within and outside of the DOT. 
A few competencies with low consensus ratings included justifications with varying levels 
of beliefs of importance:  Safety Interventions–Road Safety Assessment/Audit; Transportation 
Elements–Railroad; Internal Processes–Setting SMART Goals; and Internal Processes–Technical 
Grant Writing. 
G. Objective 4 
Determine the importance of each identified competency for effective job performance 
of Highway Safety Engineers in the year 2030 as perceived by forward thinking Highway 
Safety experts in the U.S. 
To accomplish Objective 4, the list of competencies marked as important for the year 
2030 from Round 1 were rated on by the panel members during Rounds 2 and 3.  Each specific 
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competency was asked to be graded based on a five-point anchored scale, with the following 
ratings:  
 1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
An interpretive scale was established by the researcher to determine the level of 
importance of each competency.  Based on the competency’s mean, it was given one of the 
following levels of importance: 
No Importance (NI) = 1.0–1.50 
Low Importance (LI) = 1.51–2.50 
Moderate Importance (MI) = 2.51–3.49 
Substantial Importance (SI) = 3.50–4.49  
High Importance (HI) = 4.50–5.00 
After all participating members completed Round 2, a mean, median, and standard 
deviation for the year 2030 for each competency was calculated.  Based on each competency’s 
mean score, the competencies were ranked in order of their score, therefore reporting their 
importance.  The lowest standard deviation is used where one or more competencies have the 






Table 4.55. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Safety 
Theory/Discipline Competency Area for the Year 2030  




Safety Culture & Policies 4.60 5 0.58 HI 
Road Safety Theory 4.48 5 0.77 SI 
Strategic Highway Safety Plan (SHSP) 4.32 5 0.85 SI 
Highway Safety Improvement Program (HSIP) 4.28 5 0.89 SI 
Local Road Safety Program (LRSP) 4.08 4 0.86 SI 
Program Overlap and Connections [new] 4.04 5 1.23 SI 
Role of SHSP Major Partners 4.00 4 0.82 SI 
Safe Routes to Public Places (SRTPP) 4.00 4 0.87 SI 
DOT Influence [new] 4.00 4 0.91 SI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.56. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Highway Safety Data 
Competency Area for the Year 2030  




Safety Data Collection & Sources 4.60 5 0.65 HI 
Safety Data Usage Application 4.56 5 0.82 HI 
Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
4.54 5 0.78 HI 
Interpreting Site Specific Crash Data 4.44 5 0.92 SI 
Crash Data Query Tools 4.38 5 0.82 SI 
Crash Analysis Tool 4.22 4 0.80 SI 
Data Integrations with GIS 4.20 4 0.87 SI 
Technical Report and Correspondence Writing [new] 4.13 4 0.74 SI 
General Statistics Analysis (Theories) 4.04 4 0.84 SI 
Alternative Sources of Data [new] 3.79 4 0.88 SI 
Safety Data Applications for Managers [new] 3.79 4 1.18 SI 
Database Management Software [new] 3.75 4 0.99 SI 
NHTSA Fatality Analysis Reporting System (FARS) 3.64 4 1.22 SI 
Microsoft Excel 3.60 4 0.96 SI 








Software: IHSDM/ISATe 3.12 3 1.17 SI 
Microsoft Access 2.46 2 1.18 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.57. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Safety Interventions 
Competency Area for the Year 2030  




Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.68 5 0.48 HI 
Non-motorized Road Users Safety 4.68 5 0.56 HI 
Principles of Speed Management [new] 4.36 5 0.76 SI 
Designing Safe Systems: Behavioral 
Countermeasures 
4.36 5 0.86 SI 
Understanding Driver Behavior [new] 4.36 4 0.64 SI 
Benefit Cost Analysis 4.28 4 0.68 SI 
Principles of Roadway Departure 4.28 4 0.74 SI 
Effects of Infrastructure on Behavior [new] 4.20 4 0.91 SI 
Principles of Intersection Design 4.16 4 0.94 SI 
Road Safety Assessment/Audit 4.08 4 1.12 SI 
Work Zones 3.76 4 1.01 SI 
Micromobility [new] 3.68 4 0.85 SI 
Virtual Reality/Augmented Reality Tools [new] 3.56 4 1.04 SI 
Planning Level Cost Estimating 3.48 3 1.00 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 









Table 4.58. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Transportation 
Elements Competency Area for the Year 2030  




Connected and Autonomous Vehicles [new] 4.28 5 0.94 SI 
Introduction to Traffic Engineering 4.28 4 0.74 SI 
Roadside Design Elements 4.16 4 0.75 SI 
Highway Plans 4.12 4 0.83 SI 
Complete Streets 4.08 4 0.76 SI 
Aging Road Users [new] 3.96 4 1.17 SI 
Project Delivery Process 3.92 4 0.70 SI 
ADA Compliance 3.92 4 0.91 SI 
Sign Fundamentals 3.88 4 0.83 SI 
Signal Fundamentals and Design 3.88 4 0.83 SI 
Striping Fundamentals [new] 3.76 4 1.05 SI 
Public Transportation Operations [new] 3.64 4 0.86 SI 
Commercial Vehicles [new] 3.56 4 0.87 SI 
Intro to NEPA 3.28 3 0.98 MI 
Railroad 2.80 3 1.08 MI 
Right-of-Way 2.72 3 0.89 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.59. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in the Internal Processes 
Competency Area for the Year 2030  




Building Relationships/Networking [new] 4.52 5 0.77 HI 
Verbal Communications 4.44 5 0.87 SI 
Resources and Partners 4.40 5 0.71 SI 
Management and Administrative Skills [new] 4.04 4 0.93 SI 
Planning & Traffic Policy 3.96 4 0.68 SI 
Project Management 3.96 4 0.79 SI 
Traffic Studies 3.96 4 0.84 SI 
Meeting Facilitation 3.96 4 0.93 SI 








Funding Streams & Contracts 3.56 4 0.82 SI 
Overview of DOTD Structure 3.52 3 0.96 SI 
Technical Grant Writing 3.20 3 1.08 MI 
Note.  25 panel members responded to the Round 2 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
To further examine the data, all of the competencies were listed in descending order by 
mean importance score.  The lowest standard deviation is used where one or more competencies 
have the same mean score.  When all competencies are listed together, regardless of competency 
area, the three highest rated competencies were:  Safety Intervention–Designing Safe Systems: 
Infrastructure and Operations Countermeasures (mean = 4.68); Safety Intervention–Non-
motorized Road Users Safety (mean = 4.68); Safety Theory/Discipline–Safety Culture & Policies 
(mean = 4.60); and Highway Safety Data–Safety Data Collection & Sources (mean = 4.60).  The 
seven highest rated competencies each had a median of 5 and a mean above 4.52 indicating a 
rating of high importance.   Thirty-seven of the 68 competencies had a mean rating of 4.0 or 
higher.  All competency areas, except for Transportation Elements, were represented at least 
twice in the 10 highest rated competencies.  Three competencies had a mean rating below 3.0:  
Transportation Elements–Railroad (mean = 2.80); Transportation Elements–Right-of-Way (mean 
= 2.72); and Highway Safety Data–Microsoft Access (mean = 2.46).  These ratings and rankings 







Table 4.60. Perceptions of Highway Safety Experts in Round 2 of the Delphi Study Regarding the 
Importance of Selected Competencies for Highway Safety Engineers in All Competency Areas for 
the Year 2030 Ranked by Mean  




SI–Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.68 5 0.48 HI 
SI–Non-motorized Road Users Safety 4.68 5 0.56 HI 
ST/D–Safety Culture & Policies 4.60 5 0.58 HI 
HSD–Safety Data Collection & Sources 4.60 5 0.65 HI 
HSD–Safety Data Usage Application 4.56 5 0.82 HI 
HSD–Quantitative Safety Analysis Using the 
Highway Safety Manual (HSM) 
4.54 5 0.78 HI 
IP–Building Relationships/Networking [new] 4.52 5 0.77 HI 
ST/D–Road Safety Theory 4.48 5 0.77 SI 
IP–Verbal Communications 4.44 5 0.87 SI 
HSD–Interpreting Site Specific Crash Data 4.44 5 0.92 SI 
IP–Resources and Partners 4.40 5 0.71 SI 
HSD–Crash Data Query Tools 4.38 5 0.82 SI 
SI–Understanding Driver Behavior [new] 4.36 4 0.64 SI 
SI–Principles of Speed Management [new] 4.36 5 0.76 SI 
SI–Designing Safe Systems: Behavioral 
Countermeasures 
4.36 5 0.86 SI 
ST/D–Strategic Highway Safety Plan (SHSP) 4.32 5 0.85 SI 
SI–Benefit Cost Analysis 4.28 4 0.68 SI 
SI–Principles of Roadway Departure 4.28 4 0.74 SI 
TE–Introduction to Traffic Engineering 4.28 4 0.74 SI 
ST/D–Highway Safety Improvement Program 
(HSIP) 
4.28 5 0.89 SI 
TE–Connected and Autonomous Vehicles [new] 4.28 5 0.94 SI 
HSD–Crash Analysis Tool 4.22 4 0.80 SI 
HSD–Data Integrations with GIS 4.20 4 0.87 SI 
SI–Effects of Infrastructure on Behavior [new] 4.20 4 0.91 SI 
TE–Roadside Design Elements 4.16 4 0.75 SI 
SI–Principles of Intersection Design 4.16 4 0.94 SI 
HSD–Technical Report and Correspondence 
Writing [new] 
4.13 4 0.74 SI 
TE–Highway Plans 4.12 4 0.83 SI 
TE–Complete Streets 4.08 4 0.76 SI 
ST/D–Local Road Safety Program (LRSP) 4.08 4 0.86 SI 








ST/D–Program Overlap and Connections [new] 4.04 5 1.23 SI 
HSD–General Statistics Analysis (Theories) 4.04 4 0.84 SI 
IP–Management and Administrative Skills [new] 4.04 4 0.93 SI 
ST/D–Role of SHSP Major Partners 4.00 4 0.82 SI 
ST/D–Safe Routes to Public Places (SRTPP) 4.00 4 0.87 SI 
ST/D–DOT Influence [new] 4.00 4 0.91 SI 
IP–Planning & Traffic Policy 3.96 4 0.68 SI 
IP–Project Management 3.96 4 0.79 SI 
IP–Traffic Studies 3.96 4 0.84 SI 
IP–Meeting Facilitation 3.96 4 0.93 SI 
TE–Aging Road Users [new] 3.96 4 1.17 SI 
TE–Project Delivery Process 3.92 4 0.70 SI 
TE–ADA Compliance 3.92 4 0.91 SI 
TE–Sign Fundamentals 3.88 4 0.83 SI 
TE–Signal Fundamentals and Design 3.88 4 0.83 SI 
HSD–Alternative Sources of Data [new] 3.79 4 0.88 SI 
HSD–Safety Data Applications for Managers [new] 3.79 4 1.18 SI 
SI–Work Zones 3.76 4 1.01 SI 
TE–Striping Fundamentals [new] 3.76 4 1.05 SI 
HSD–Database Management Software [new] 3.75 4 0.99 SI 
SI–Micromobility [new] 3.68 4 0.85 SI 
IP–Setting SMART Goals 3.68 3 0.90 SI 
TE–Public Transportation Operations [new] 3.64 4 0.86 SI 
HSD–NHTSA Fatality Analysis Reporting System 
(FARS) 
3.64 4 1.22 SI 
HSD–Microsoft Excel 3.60 4 0.96 SI 
IP–Funding Streams & Contracts 3.56 4 0.82 SI 
TE–Commercial Vehicles [new] 3.56 4 0.87 SI 
SI–Virtual Reality/Augmented Reality Tools [new] 3.56 4 1.04 SI 
IP–Overview of DOTD Structure 3.52 3 0.96 SI 
SI–Planning Level Cost Estimating 3.48 3 1.00 MI 
HSD–Legal Provisions 3.36 3 1.04 MI 
TE–Intro to NEPA 3.28 3 0.98 MI 
IP–Technical Grant Writing 3.20 3 1.08 MI 
HSD–Software: IHSDM/ISATe 3.12 3 1.17 MI 
TE–Railroad 2.80 3 1.08 MI 
TE–Right-of-Way 2.72 3 0.89 MI 
HSD–Microsoft Access 2.46 2 1.18 LI 




aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Round 3 of the survey was only sent to those 25 panel members who participated in 
Round 2.  Here, they were provided the median scores from Round 2 for each competency.  Next, 
they were asked to keep or change their rating for the year 2030 to within ±1 point of the group’s 
rating based on a knowledge of the median of the entire group.  If they decided to keep their 
score or change it to a rating outside of ±1 point of the median, they were asked to then provide 
a justification for their rating.   
After all participating members completed Round 3, a mean, median, and standard 
deviation for the year 2030 for each competency was calculated.  Based on each competency’s 
mean score, the competencies were ranked in order of their score, therefore reporting their 
importance.  The lowest standard deviation is used where one or more competencies have the 
same mean score.  These are shown in Tables 4.61-4.65.   
Table 4.61. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Safety 
Theory/Discipline Competency Area for the Year 2030   




Safety Culture & Policies 4.61 5 0.58 HI 
Road Safety Theory 4.52 5 0.73 HI 
Strategic Highway Safety Plan (SHSP) 4.39 5 0.78 SI 
Program Overlap and Connections [new] 4.30 5 0.97 SI 
Highway Safety Improvement Program (HSIP) 4.26 5 0.92 SI 
DOT Influence [new] 4.09 4 0.85 SI 
Local Road Safety Program (LRSP) 4.04 4 0.82 SI 
Role of SHSP Major Partners 4.00 4 0.80 SI 
Safe Routes to Public Places (SRTPP) 3.91 4 0.85 SI 




aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.62. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Highway Safety 
Data Competency Area for the Year 2030  




Safety Data Usage Application 4.65 5 0.65 HI 
Safety Data Collection & Sources 4.61 5 0.66 HI 
Quantitative Safety Analysis Using the Highway 
Safety Manual (HSM) 
4.52 5 0.79 HI 
Interpreting Site Specific Crash Data 4.52 5 0.90 HI 
Crash Data Query Tools 4.39 5 0.78 SI 
Technical Report and Correspondence Writing [new] 4.26 4 0.69 SI 
Data Integrations with GIS 4.17 4 0.83 SI 
Crash Analysis Tool 4.14 4 0.77 SI 
General Statistics Analysis (Theories) 4.04 4 0.88 SI 
Safety Data Applications for Managers [new] 4.00 4 0.90 SI 
Alternative Sources of Data [new] 3.87 4 0.76 SI 
NHTSA Fatality Analysis Reporting System (FARS) 3.78 4 1.09 SI 
Database Management Software [new] 3.70 4 0.97 SI 
Microsoft Excel 3.57 4 0.90 SI 
Legal Provisions 3.30 3 0.82 MI 
Software: IHSDM/ISATe 2.96 3 0.98 MI 
Microsoft Access 2.18 2 0.96 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 












Table 4.63. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Safety 
Interventions Competency Area for the Year 2030  




Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.70 5 0.47 HI 
Non-motorized Road Users Safety 4.70 5 0.47 HI 
Designing Safe Systems: Behavioral 
Countermeasures 
4.57 5 0.59 HI 
Principles of Speed Management [new] 4.43 4 0.59 SI 
Benefit Cost Analysis 4.30 4 0.63 SI 
Understanding Driver Behavior [new] 4.30 4 0.63 SI 
Principles of Roadway Departure 4.30 4 0.76 SI 
Road Safety Assessment/Audit 4.22 5 1.09 SI 
Effects of Infrastructure on Behavior [new] 4.17 4 0.83 SI 
Principles of Intersection Design 4.13 4 0.87 SI 
Work Zones 3.74 4 0.92 SI 
Micromobility [new] 3.57 4 0.73 SI 
Virtual Reality/Augmented Reality Tools [new] 3.52 4 0.95 SI 
Planning Level Cost Estimating 3.35 3 0.93 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.64. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Transportation 
Elements Competency Area for the Year 2030  




Introduction to Traffic Engineering 4.35 4 0.71 SI 
Connected and Autonomous Vehicles [new] 4.30 5 0.88 SI 
Roadside Design Elements 4.17 4 0.72 SI 
Highway Plans 4.09 4 0.79 SI 
Aging Road Users [new] 4.04 4 0.93 SI 
Complete Streets 3.96 4 0.71 SI 
Sign Fundamentals 3.87 4 0.87 SI 
Project Delivery Process 3.83 4 0.65 SI 








ADA Compliance 3.83 4 0.89 SI 
Striping Fundamentals [new] 3.83 4 1.03 SI 
Public Transportation Operations [new] 3.70 4 0.82 SI 
Commercial Vehicles [new] 3.61 4 0.84 SI 
Intro to NEPA 3.26 3 1.01 MI 
Right-of-Way 2.74 3 0.92 MI 
Railroad 2.74 3 1.01 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Table 4.65. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in the Internal Processes 
Competency Area for the Year 2030  




Building Relationships/Networking [new] 4.61 5 0.66 HI 
Verbal Communications 4.52 5 0.85 HI 
Resources and Partners 4.48 5 0.67 SI 
Management and Administrative Skills [new] 4.00 4 0.80 SI 
Project Management 4.00 4 0.80 SI 
Planning & Traffic Policy 3.96 4 0.71 SI 
Meeting Facilitation 3.96 4 0.82 SI 
Traffic Studies 3.91 4 0.79 SI 
Funding Streams & Contracts 3.65 4 0.78 SI 
Setting SMART Goals 3.57 3 0.79 SI 
Overview of DOTD Structure 3.39 3 0.84 MI 
Technical Grant Writing 3.26 3 1.10 MI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
To further examine the data, all of the competencies were listed in descending order by 
mean importance score.  The lowest standard deviation is used where one or more competencies 
have the same mean score.  When all competencies are listed together, regardless of competency 
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area, the three highest rated competencies were:  Safety Intervention–Designing Safe Systems: 
Infrastructure and Operations Countermeasures (mean = 4.70); Safety Intervention–Non-
motorized Road Users Safety (mean = 4.70); and Highway Safety Data–Safety Data Usage 
Application (mean = 4.65).  The 11 highest rated competencies each had a median of 5, and a 
mean above 4.52 indicating a rating of high importance.  Thirty-eight of the 68 competencies had 
a mean rating of 4.0 or higher.  All competency areas, except for Transportation Elements, were 
represented at least twice in the 10 highest rated competencies.  Four competencies had a mean 
rating below 3.0:  Highway Safety Data–Software: IHSDM/ISATe (mean = 2.96); Transportation 
Elements–Right-of-Way (mean = 2.74); Transportation Elements–Railroad (mean = 2.74); and 
Highway Safety Data–Microsoft Access (mean = 2.18).  These ratings and rankings are shown in 
Table 4.66. 
Table 4.66. Final Perceptions of Highway Safety Experts in Round 3 of the Delphi Study Regarding 
the Importance of Selected Competencies for Highway Safety Engineers in All Competency Areas 
for the Year 2030 Ranked by Mean  




SI–Designing Safe Systems: Infrastructure and 
Operations Countermeasures 
4.70 5 0.47 HI 
SI–Non-motorized Road Users Safety 4.70 5 0.47 HI 
HSD–Safety Data Usage Application 4.65 5 0.65 HI 
ST/D–Safety Culture & Policies 4.61 5 0.58 HI 
HSD–Safety Data Collection & Sources 4.61 5 0.66 HI 
IP–Building Relationships/Networking [new] 4.61 5 0.66 HI 
SI–Designing Safe Systems: Behavioral 
Countermeasures 
4.57 5 0.59 HI 
ST/D–Road Safety Theory 4.52 5 0.73 HI 
HSD–Quantitative Safety Analysis Using the 
Highway Safety Manual (HSM) 
4.52 5 0.79 HI 
IP–Verbal Communications 4.52 5 0.85 HI 
HSD–Interpreting Site Specific Crash Data 4.52 5 0.90 HI 








SI–Principles of Speed Management [new] 4.43 4 0.59 SI 
HSD–Crash Data Query Tools 4.39 5 0.78 SI 
ST/D–Strategic Highway Safety Plan (SHSP) 4.39 5 0.78 SI 
TE–Introduction to Traffic Engineering 4.35 4 0.71 SI 
SI–Benefit Cost Analysis 4.30 4 0.63 SI 
SI–Understanding Driver Behavior [new] 4.30 4 0.63 SI 
SI–Principles of Roadway Departure 4.30 4 0.76 SI 
TE–Connected and Autonomous Vehicles [new] 4.30 5 0.88 SI 
ST/D–Program Overlap and Connections [new] 4.30 5 0.97 SI 
HSD–Technical Report and Correspondence Writing 
[new] 
4.26 4 0.69 SI 
ST/D–Highway Safety Improvement Program (HSIP) 4.26 5 0.92 SI 
SI–Road Safety Assessment/Audit 4.22 5 1.09 SI 
TE–Roadside Design Elements 4.17 4 0.72 SI 
HSD–Data Integrations with GIS 4.17 4 0.83 SI 
SI–Effects of Infrastructure on Behavior [new] 4.17 4 0.83 SI 
HSD–Crash Analysis Tool 4.14 4 0.77 SI 
SI–Principles of Intersection Design 4.13 4 0.87 SI 
TE–Highway Plans 4.09 4 0.79 SI 
ST/D–DOT Influence [new] 4.09 4 0.85 SI 
ST/D–Local Road Safety Program (LRSP) 4.04 4 0.82 SI 
HSD–General Statistics Analysis (Theories) 4.04 4 0.88 SI 
TE–Aging Road Users [new] 4.04 4 0.93 SI 
IP–Management and Administrative Skills [new] 4.00 4 0.80 SI 
IP–Project Management 4.00 4 0.80 SI 
ST/D–Role of SHSP Major Partners 4.00 4 0.80 SI 
HSD–Safety Data Applications for Managers [new] 4.00 4 0.90 SI 
IP–Planning & Traffic Policy 3.96 4 0.71 SI 
TE–Complete Streets 3.96 4 0.71 SI 
IP–Meeting Facilitation 3.96 4 0.82 SI 
IP–Traffic Studies 3.91 4 0.79 SI 
ST/D–Safe Routes to Public Places (SRTPP) 3.91 4 0.85 SI 
HSD–Alternative Sources of Data [new] 3.87 4 0.76 SI 
TE–Sign Fundamentals 3.87 4 0.87 SI 
TE–Project Delivery Process 3.83 4 0.65 SI 
TE–Signal Fundamentals and Design 3.83 4 0.83 SI 
TE–ADA Compliance 3.83 4 0.89 SI 









HSD–NHTSA Fatality Analysis Reporting System 
(FARS) 
3.78 4 1.09 SI 
SI–Work Zones 3.74 4 0.92 SI 
TE–Public Transportation Operations [new] 3.70 4 0.82 SI 
HSD–Database Management Software [new] 3.70 4 0.97 SI 
IP–Funding Streams & Contracts 3.65 4 0.78 SI 
TE–Commercial Vehicles [new] 3.61 4 0.84 SI 
SI–Micromobility [new] 3.57 4 0.73 SI 
IP–Setting SMART Goals 3.57 3 0.79 SI 
HSD–Microsoft Excel 3.57 4 0.90 SI 
SI–Virtual Reality/Augmented Reality Tools [new] 3.52 4 0.95 SI 
IP–Overview of DOTD Structure 3.39 3 0.84 MI 
SI–Planning Level Cost Estimating 3.35 3 0.93 MI 
HSD–Legal Provisions 3.30 3 0.82 MI 
TE–Intro to NEPA 3.26 3 1.01 MI 
IP–Technical Grant Writing 3.26 3 1.10 MI 
HSD–Software: IHSDM/ISATe 2.96 3 0.98 MI 
TE–Right-of-Way 2.74 3 0.92 MI 
TE–Railroad 2.74 3 1.01 MI 
HSD–Microsoft Access 2.18 2 0.96 LI 
Note.  23 panel members responded to the Round 3 survey.   
aResponse scale included the following values: 1 = No importance, 2 = Low importance, 3 = Moderate importance, 4 
= Substantial importance, 5 = High importance. 
bImportance rating is based on the following interpretive scale:    No Importance (NI) = 1.0-1.50, Low Importance (LI) 
= 1.51-2.50, Moderate Importance (MI) = 2.51-3.49, Substantial Importance (SI) = 3.50-4.49, High Importance (HI) = 
4.50-5.00. 
 
Demographic characteristics for Round 2 in regard to Objective 4 were presented in 
Objective 2 (see Tables 4.37-4.42).  Demographical characteristics for Round 3 in regard to 
Objective 4 were presented in Objective 2 (see Tables 4.43-4.48). 
H. Objective 5 
Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2030 for which consensus of perception among Highway Safety 
experts can be achieved. 
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To accomplish Objective 5, the list of competencies included in Round 2 (and 
subsequently Round 3) for the year 2030 were rated on by the panel members during Round 3 
using the same five-point Likert-type scale from Round 2: 
1 – No importance  
 2 – Low importance 
3 – Moderate importance 
 4 – Substantial importance 
5 – High importance 
During this round, their rating from Round 2 was sent to them with the median of the 
group (from Round 2) for each competency.  If their rating from Round 2 is more than ±1 point 
difference from the median of the group, they were requested to either change their rating closer 
to the median or justify their answer.  Panel members were allowed to change their answer 
regardless of their rating but were asked to justify their answer if changing it greater than ±1 
point difference from the median of the group.  Panel members were also allowed to leave their 
rating the same from Round 2 should it be within ±1 point difference from the median of the 
group.  After all participating members completed Round 3, a mean, median, and standard 
deviation was calculated for the year 2030.  All items were calculated to have greater than 50% 
or more ratings within ±1 point and are labelled as consensus achieved.  The percentage of those 







Table 4.67. Level of Consensus of the Perceived Importance Rating for Competencies in the Safety 
Theory/Discipline Competency Area for the Year 2030 Among Highway Safety Experts   
Median na % 
DOT Influence [new] 4 23 100 
Local Road Safety Program (LRSP) 4 23 100 
Role of SHSP Major Partners 4 23 100 
Safety Culture & Policies 5 22 96 
Safe Routes to Public Places (SRTPP) 4 22 96 
Strategic Highway Safety Plan (SHSP) 5 21 91 
Program Overlap and Connections [new] 5 20 87 
Road Safety Theory 5 20 87 
Highway Safety Improvement Program (HSIP) 5 18 78 
aNumber of participants whose rating fell within ±1 point of the median score. 
 
Table 4.68. Level of Consensus of the Perceived Importance Rating for Competencies in the 
Highway Safety Data Competency Area for the Year 2030 Among Highway Safety Experts  
Median nab % 
Alternative Sources of Data [new] 4 23 100 
General Statistics Analysis (Theories)  4 23 100 
Technical Report and Correspondence Writing [new] 4 23 100 
Data Integrations with GIS  4 22 96 
Microsoft Excel  4 22 96 
Safety Data Applications for Managers [new] 4 22 96 
Crash Analysis Tool  4 21 95 
Crash Data Query Tools  5 21 91 
Interpreting Site Specific Crash Data  5 21 91 
Quantitative Safety Analysis Using the Highway Safety 
Manual (HSM)  
5 21 91 
Safety Data Collection & Sources  5 21 91 
Safety Data Usage Application  5 21 91 
NHTSA Fatality Analysis Reporting System (FARS)  4 21 91 
Legal Provisions  3 21 91 
Software: IHSDM/ISATe  3 21 91 
Database Management Software [new] 4 20 87 
Microsoft Access  2 19 86 
aNumber of participants whose rating fell within ±1 point of the median score. 








Table 4.69. Level of Consensus of the Perceived Importance Rating for Competencies in the Safety 
Interventions Competency Area for the Year 2030 Among Highway Safety Experts  
Median na % 
Designing Safe Systems: Infrastructure and Operations 
Countermeasures  
5 23 100 
Non-motorized Road Users Safety  5 23 100 
Benefit Cost Analysis  4 23 100 
Effects of Infrastructure on Behavior [new] 4 23 100 
Principles of Roadway Departure  4 23 100 
Principles of Speed Management [new] 4 23 100 
Understanding Driver Behavior [new] 4 23 100 
Designing Safe Systems: Behavioral Countermeasures  5 22 96 
Principles of Intersection Design  4 22 96 
Micromobility [new] 4 21 91 
Virtual Reality/Augmented Reality Tools [new] 4 21 91 
Work Zones  4 20 87 
Planning Level Cost Estimating  3 20 87 
Road Safety Assessment/Audit  5 18 78 
aNumber of participants whose rating fell within ±1 point of the median score. 
 
Table 4.70. Level of Consensus of the Perceived Importance Rating for Competencies in the 
Transportation Elements Competency Area for the Year 2030 Among Highway Safety Experts  
Median na % 
Complete Streets  4 23 100 
Highway Plans  4 23 100 
ADA Compliance  4 22 96 
Aging Road Users [new] 4 22 96 
Introduction to Traffic Engineering  4 22 96 
Project Delivery Process  4 22 96 
Public Transportation Operations [new] 4 22 96 
Roadside Design Elements  4 22 96 
Commercial Vehicles [new] 4 21 91 
Sign Fundamentals  4 21 91 
Signal Fundamentals and Design  4 21 91 
Striping Fundamentals [new] 4 21 91 
Right-of-Way  3 21 91 
Intro to NEPA  3 20 87 
Railroad  3 20 87 
Connected and Autonomous Vehicles [new] 5 19 83 




Table 4.71. Level of Consensus of the Perceived Importance Rating for Competencies in the 
Internal Processes Competency Area for the Year 2030 Among Highway Safety Experts  
Median na % 
Meeting Facilitation  4 23 100 
Planning & Traffic Policy  4 23 100 
Funding Streams & Contracts  4 22 96 
Management and Administrative Skills [new] 4 22 96 
Project Management  4 22 96 
Traffic Studies  4 22 96 
Building Relationships/Networking [new] 5 21 91 
Resources and Partners  5 21 91 
Verbal Communications  5 20 87 
Overview of DOTD Structure  3 20 87 
Setting SMART Goals  3 20 87 
Technical Grant Writing  3 19 83 
aNumber of participants whose rating fell within ±1 point of the median score. 
 
Based on each competency’s percent of consensus reached, the competencies were 
ranked in order of their score based on percentage.  If more than one competency shared the 
same percentage, they were then ranked by highest median score, then alphabetically.  
Competencies that have a median score of 5 were generally ranked lower than those with a 3 or 
4, as there are less ratings available for the panel to choose and to be in consensus range.   
All competencies, regardless of competency area, achieved consensus as established a’ 
priori at greater than 50%.  When all competencies are listed together, 17 competencies met 
consensus with 100% of the panel.  Each competency area was represented at least twice in the 
17 highest rated competencies.  Two of these also had a median score of 5:  Safety Interventions–
Designing Safe Systems: Infrastructure and Operations Countermeasures and Safety 
Interventions–Non-motorized Road Users Safety. 
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The two lowest rated competencies, Safety Interventions–Road Safety Assessment/Audit 
and Safety Theory/Discipline–Highway Safety Improvement Program (HSIP), still received 
consensus with 78% of the panel.  These ratings and rankings are shown in Table 4.72. 
Table 4.72. Level of Consensus of the Perceived Importance Rating for All Competency Areas for 
the Year 2030 Among Highway Safety Experts  
Median nab % 
SI–Designing Safe Systems: Infrastructure and Operations 
Countermeasures  
5 23 100 
SI–Non-motorized Road Users Safety  5 23 100 
HSD–Alternative Sources of Data [new] 4 23 100 
HSD–General Statistics Analysis (Theories)  4 23 100 
HSD–Technical Report and Correspondence Writing [new] 4 23 100 
IP–Meeting Facilitation  4 23 100 
IP–Planning & Traffic Policy  4 23 100 
SI–Benefit Cost Analysis  4 23 100 
SI–Effects of Infrastructure on Behavior [new] 4 23 100 
SI–Principles of Roadway Departure  4 23 100 
SI–Principles of Speed Management [new] 4 23 100 
SI–Understanding Driver Behavior [new] 4 23 100 
ST/D–DOT Influence [new] 4 23 100 
ST/D–Local Road Safety Program (LRSP)  4 23 100 
ST/D–Role of SHSP Major Partners  4 23 100 
TE–Complete Streets  4 23 100 
TE–Highway Plans  4 23 100 
SI–Designing Safe Systems: Behavioral Countermeasures  5 22 96 
ST/D–Safety Culture & Policies  5 22 96 
HSD–Data Integrations with GIS  4 22 96 
HSD–Microsoft Excel  4 22 96 
HSD–Safety Data Applications for Managers [new] 4 22 96 
IP–Funding Streams & Contracts  4 22 96 
IP–Management and Administrative Skills [new] 4 22 96 
IP–Project Management  4 22 96 
IP–Traffic Studies  4 22 96 
SI–Principles of Intersection Design  4 22 96 
ST/D–Safe Routes to Public Places (SRTPP)  4 22 96 
TE–ADA Compliance  4 22 96 
TE–Aging Road Users [new] 4 22 96 




 Median nab % 
TE–Project Delivery Process  4 22 96 
TE–Public Transportation Operations [new] 4 22 96 
TE–Roadside Design Elements  4 22 96 
HSD–Crash Analysis Tool  4 21 95 
HSD–Crash Data Query Tools  5 21 91 
HSD–Interpreting Site Specific Crash Data  5 21 91 
HSD–Quantitative Safety Analysis Using the Highway Safety 
Manual (HSM)  
5 21 91 
HSD–Safety Data Collection & Sources  5 21 91 
HSD–Safety Data Usage Application  5 21 91 
IP–Building Relationships/Networking [new] 5 21 91 
IP–Resources and Partners  5 21 91 
ST/D–Strategic Highway Safety Plan (SHSP)  5 21 91 
HSD–NHTSA Fatality Analysis Reporting System (FARS)  4 21 91 
SI–Micromobility [new] 4 21 91 
SI–Virtual Reality/Augmented Reality Tools [new] 4 21 91 
TE–Commercial Vehicles [new] 4 21 91 
TE–Sign Fundamentals  4 21 91 
TE–Signal Fundamentals and Design  4 21 91 
TE–Striping Fundamentals [new] 4 21 91 
HSD–Legal Provisions  3 21 91 
HSD–Software: IHSDM/ISATe  3 21 91 
TE–Right-of-Way  3 21 91 
IP–Verbal Communications  5 20 87 
ST/D–Program Overlap and Connections [new] 5 20 87 
ST/D–Road Safety Theory  5 20 87 
HSD–Database Management Software [new] 4 20 87 
SI–Work Zones  4 20 87 
IP–Overview of DOTD Structure  3 20 87 
IP–Setting SMART Goals  3 20 87 
SI–Planning Level Cost Estimating  3 20 87 
TE–Intro to NEPA  3 20 87 
TE–Railroad  3 20 87 
HSD–Microsoft Access  2 19 86 
TE–Connected and Autonomous Vehicles [new] 5 19 83 
IP–Technical Grant Writing  3 19 83 
SI–Road Safety Assessment/Audit  5 18 78 
ST/D–Highway Safety Improvement Program (HSIP)  5 18 78 
Note.  100% of identified competencies achieved consensus as established a’ priori at > 50%. 
aNumber of participants whose rating fell within ±1 point of the median score. 
b1 participant did not respond to the competencies — HSD–Crash Analysis Tool and HSD–Microsoft Access. 
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All justifications provided by the panel and the item for which the comment was 
associated is included in Appendix M.  There were a range of comments from zero responses on 
four competencies to eight responses on the competency with the most justifications–Highway 
Safety Data–Alternative Sources of Data [new].  It’s important to note, some panel members 
provided justification even if their response fell within ±1 point of the median.  These 
justifications were usually given when the panel member’s rating was above the median and 
were worded in a way to provide further support of their rating and their perceived importance 
of the competency. 
The only two competencies to receive 100% consensus that also had a median score of 5 
come from the Safety Intervention competency area: Designing Safe Systems: Infrastructure and 
Operations Countermeasures and Non-motorized Road Users Safety.  Neither competency 
included any justifications from the panel. 
The five competencies with the lowest rated consensus from the panel are all from a 
different competency area.  They include:  Highway Safety Data–Microsoft Access (86%); 
Transportation Elements–Connected and Autonomous Vehicles [new] (83%); Internal Processes–
Technical Grant Writing (83%); Safety Interventions–Road Safety Assessment/Audit (78%); and 
Safety Theory/Discipline–Highway Safety Improvement Program (HSIP) (78%). 
 Comments and justifications from the panel regarding Highway Safety Data–Microsoft 
Access indicate a perceived notion that database software used in the future may be more cost 
effective, built specifically for crash data and include more customizations, or be replaced by 
another software completing the same task. 
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The Transportation Elements–Connected and Autonomous Vehicles [new] competency 
included a comment of the disbelief of autonomous vehicles will be important as soon as 10 years 
due to setbacks with legislation, research, and adoption. 
Demographical characteristics for Round 3 in regard to Objective 5 were presented in 





CHAPTER 5. SUMMARY, CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS 
A. Summary  
The primary purpose of this study was to determine core competencies needed by State 
DOT Highway Safety Engineers across the United States for the current year and 10 years moving 
forward.  In order to meet this purpose, objectives were developed to be accomplished using the 
Delphi Method with a panel of Highway Safety experts who were chosen based on their forward-
thinking views.  According to Gupta and Clarke, the Delphi method’s power lies in its ability to 
provide “the most reliable consensus of opinion of a group of experts” (1996, p. 186).  First, a list 
of competencies was identified.  Next, this panel of Highway Safety experts determined the 
importance of each identified competency for the current year (2020) and for the future (year 
2030).  Then, the panel determined which competencies were met with a consensus. 
Purpose and Objectives 
The primary purpose of this study was to determine the core competencies needed by 
State DOT Highway Safety Engineers as perceived by Highway Safety experts in the United States.  
The following research objectives were developed to accomplish the purpose of the study: 
1. Identify a list of suggested competencies based on current literature, job descriptions, 
personal interviews, and match training objectives that should be necessary for all 
Highway Safety Engineers. 
2. Determine the importance of each identified competency for effective job 
performance of Highway Safety Engineers in the year 2020 as perceived by forward 
thinking Highway Safety experts in the U.S. 
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3. Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2020 for which consensus of perception among highway safety 
experts can be achieved. 
4. Determine the importance of each identified competency for effective job 
performance of Highway Safety Engineers in the year 2030 as perceived by forward 
thinking Highway Safety experts in the U.S. 
5. Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2030 for which consensus of perception among Highway Safety 
experts can be achieved. 
Methodology 
This study utilized a modified Delphi method as classified by Delbecq, Van de Ven, and 
Gaustafson (1975) in order to determine core competencies.  Instead of a typical Round 0 of a 
Delphi method, the researcher identified technical competencies from which to start while still 
allowing panel members to make suggestions during Round 1 of the survey. 
Competencies listed to create a first draft were provided by the Transportation Research 
Board through the NCHRP Research Results Digest 302:  Core Competencies for Highway Safety 
Professionals (2007) (see Appendix B).  Next, the researcher modified these competencies as 
needed to match with newly identified competencies through the review of job descriptions, 
duties, and tasks by employees in the highway Safety section within the Louisiana Department 
of Transportation and Development (LADOTD).  The researcher then conducted interviews, 
examined professional trainings available, and reviewed further research in this field from other 
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state DOTs and national organizations.  This final list of competencies included in Round 1 of the 
survey can be seen in Appendix D. 
Three rounds of surveys were sent out to a panel of forward-thinking highway safety 
experts.  This panel was gathered by e-mailing a list serv of all State Highway Safety managers in 
their respective DOT and asking them to participate if they feel they are a forward-thinking expert 
in highway safety.  Alternatively, they were asked to forward the e-mail to any others who fit the 
classification regardless of organization and affiliation (see Appendix E).   
The first round of the survey was then sent to participants who agreed to participate in 
the study (see Appendix F).  Using the web-based software Qualtrics®, participants were asked 
to agree to a consent form (see Appendix K) before being allowed to complete the first round of 
the survey.  During Round 1, participants were asked “Is this competency important for Highway 
Safety Engineers for the year 2020 (or 2030)?” for each specific competency.  After responding 
“Yes” or “No” to each competency, participants were also allowed to add other self-
identified/selected competencies to each competency area.  At the conclusion of the Round 1 
survey (below the grouping of competencies), each participant was also allowed to add 
competencies that may not fit in a certain competency area or that the participant was not sure 
where it fit best.   
After Round 1 surveys were completed, the researcher calculated the number of “Yes” 
responses for each competency.  All competencies received more than 50% “Yes” responses on 
one or both of the years 2020 and 2030.  Therefore, all of the competencies met the criteria for 
inclusion in subsequent rounds of the study.  Next, the researcher compiled all unique responses 
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of the panel’s additional competencies.  This allowed the researcher to add 18 newly defined 
competencies and edit nine existing competencies for inclusion in subsequent rounds.   
During Round 2 of the study, participants were sent a survey using the web-based 
software Qualtrics® including all 68 competencies.  For each specific competency, they were 
asked to grade each competency for each year (2020 and 2030) based on a five-point Likert-type 
scale, with the following ratings:  
1 – No importance  
2 – Low importance 
3 – Moderate importance 
4 – Substantial importance 
5 – High importance 
After Round 2 surveys were completed, the researcher calculated a mean, median, and standard 
deviation for both years for each competency.  
During Round 3 of the study, all 25 participants from Round 2 were sent a survey including 
the same exact items from Round 2.  The participant’s ratings from Round 2 were defaulted in 
the scaling choices.  The panels’ median was listed next to each competency for years 2020 and 
2030 (see Appendix I).  If their rating was within ±1 point of the median, no response was 
required.  If their rating was not within ±1 point of the median, they were asked to keep or change 
their rating for either year to within ±1 point of the group’s rating based on a knowledge of the 
median of the entire group.  If they decided to keep their score or change it to a rating outside of 
±1 point of the median, they were asked to provide any justification as necessary.   
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After Round 3 surveys were competed, the researcher calculated a mean, median, and 
standard deviation for both years for each competency.  In this round, the researcher also 
established an interpretive rating scale based on each competency’s mean using the following 
levels of importance: 
No Importance (NI) = 1.0-1.50 
Low Importance (LI) = 1.51-2.50 
Moderate Importance (MI) = 2.51-3.49 
Substantial Importance (SI) = 3.50-4.49  
High Importance (HI) = 4.50-5.00 
Lastly, after Round 3 calculations were complete, all items calculated to have greater than 50% 
or more ratings within ±1 point of the median are classified as having achieved consensus.   
B. Summary of Findings 
Objective 1 
Identify a list of suggested competencies based on current literature, job descriptions, 
personal interviews, and match training objectives that should be necessary for all 
Highway Safety Engineers. 
Based on prior research of previous literature, a review of various professional 
organizations, and extensive interviews, 50 competencies were generated.  These competencies 
were sorted into five competency areas based on topic.  During Round 1, this list of competencies 
was sent to identified highway safety experts across the U.S. and asked, “Is this competency 
important for Highway Safety Engineers for the year 2020 (or 2030)?”  All listed competencies 
were identified as important for one or both of the years 2020 and 2030.  At the end of each 
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section of competency area in Round 1, the following question was asked:  “Do you have any 
competencies to add?”  This question was also asked at the end of the survey in case participants 
may not know where a comment may fit best or may have thought of something new.  Here, the 
panel suggested edits to 9 currently listed competencies and defined 18 additional competencies.   
Objective 2 
Determine the importance of each identified competency for effective job performance 
of Highway Safety Engineers in the year 2020 as perceived by forward thinking Highway 
Safety experts in the U.S. 
 Through Round 2 of the Delphi study, participants rated all 68 competencies on a five-
point anchored scale for the year 2020.  In Round 3, the panel was provided the median scores 
for each competency listed in Round 2 and asked to keep or change their rating to match the 
group’s rating and provide any justification as necessary.  After calculating means of all 
competencies, three competencies were listed as high importance based on the interpretive 
scale established by the researcher — HSD–Interpreting Site Specific Crash Data; SI–Designing 
Safe Systems: Infrastructure and Operations Countermeasures; and ST/D–Road Safety Theory.  
Forty-eight other competencies were listed as substantial importance, and the remaining 17 
competencies were listed as moderate importance. 
Objective 3  
Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2020 for which consensus of perception among Highway Safety 
experts can be achieved. 
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Through Round 2 of the Delphi study, participants rated all 68 competencies on a five-
point anchored scale for the year 2020.  In Round 3, the panel was provided the median scores 
for each competency listed in Round 2 and asked to keep or change their rating to match the 
group’s rating and provide any justification as necessary.  After calculating the ratings, all scores 
within ±1 point of the median were tallied to define a percentage of consensus.  All listed 
competencies were listed as achieving consensus as established a’ priori at greater than 50% 
indicating a set of core competencies essential to the role of a Highway Safety engineer in the 
year 2020.  Of these, 11 competencies received 100% consensus from the panel. 
Objective 4 
Determine the importance of each identified competency for effective job performance 
of Highway Safety Engineers in the year 2030 as perceived by forward thinking Highway 
Safety experts in the U.S. 
Through Round 2 of the Delphi study, participants rated all 68 competencies on a five-
point anchored scale for the year 2030.  In Round 3, the panel was provided the median scores 
for each competency listed in Round 2 and asked to keep or change their rating to match the 
group’s rating and provide any justification as necessary.  After calculating means of all 
competencies, seven competencies were listed as high importance based on the interpretive 
scale established by the researcher.  Fifty-three other competencies were listed as substantial 
importance, seven competencies were listed as moderate importance, and HSD–Microsoft 




Determine the competencies needed for effective job performance of Highway Safety 
Engineers in the year 2030 for which consensus of perception among Highway Safety 
experts can be achieved. 
 Through Round 2 of the Delphi study, participants rated all 68 competencies on a five-
point anchored scale for the year 2030.  In Round 3, the panel was provided the median scores 
for each competency listed in Round 2 and asked to keep or change their rating to match the 
group’s rating and provide any justification as necessary.  After calculating the ratings, all scores 
within ±1 point of the median were tallied to define a percentage of consensus.  All listed 
competencies were listed as achieving consensus as established a’ priori at greater than 50% 
indicating a set of core competencies essential to the role of a Highway Safety engineer in the 
year 2030.  Of these, 17 competencies received 100% consensus from the panel. 
Based on the finding of this study, the researcher identified a set of conclusions.  
Conclusion 1 
A set of core competencies were identified in this study that are essential to the role of a 
Highway Safety engineer in the year 2020. This conclusion is based on the following findings of 
the study.  A panel of nationwide highway safety experts identified items as important and were 
in consensus after three rounds of a Delphi study.   
Based on results from the surveys, 51 of the 68 competencies received a mean rating of 
3.50 or higher, indicating an importance rating of substantial importance or high importance.  Of 
those, three competencies indicated an importance rating of high importance.  The remaining 
competencies received a mean rating between 2.50-3.50 indicating an importance rating of 
moderate importance.  No competencies indicated an importance rating of low importance or 
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no importance.  All competencies for the year 2020 also received a minimum of 78% consensus 
from the panel members.  Eleven competencies received 100% consensus of the panel indicating 
all panel members’ rating fell within ±1 point of the median score.   
This conclusion and the findings on which this study is based are consistent with the 
current body of knowledge.  Based on a review of current literature, interviews conducted by the 
researcher, reviews of job descriptions and duties, and review of professional, state, and national 
organizational and trainings, all competencies drawn were generally consistent with the ratings 
and rankings in the study.  These competencies have been found to be important over the years, 
and especially for the year 2020 as found by the researcher.  For example, the five highest rated 
competencies for the year 2020 in Round 3 of the study are all represented in the Highway Safety 
Core Competencies from NCHRP Research Results Digest 302 (Transportation Research Board, 
2007) (see Appendix B).  The findings from this study, including those suggested by the panel 
from Round 1, are consistent with the current body of knowledge.   
Based on the conclusion and findings, the researcher recommends state and national 
highway safety programs assess the levels of current highway safety engineers, find any 
knowledge gaps, and identify or design training programs to fill those gaps.  Those competencies 
found to have an importance rating of high importance for the year 2020 should be included as 
the employment of practice.  Engineers should be proficient in these three competencies:  
Highway Safety Data–Interpreting Site Specific Crash Data; Safety Interventions–Designing Safe 
Systems: Infrastructure and Operations Countermeasures; and Safety Theory/Discipline–Road 
Safety Theory.   
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Regarding the three highest rating competencies by mean, the following trainings and 
resources have been identified to help educate highway safety engineers on these topics: 
• Highway Safety Data–Interpreting Site Specific Crash Data 
o Northwestern Crash Reconstruction for Traffic Engineers (ILT, Fee) 
o Northwestern Traffic Accident Investigation (ILT, Fee) 
o Northwestern Hazard Locations (ILT, Fee) 
o Safety Data and Analysis Fundamentals Training for Data Analysts via NHI (WBT, 
no charge) 
• Safety Interventions–Designing Safe Systems: Infrastructure and Operations 
Countermeasures 
o AASHTO Safety Manual (printed manual, fee) 
o Road Safety Fundamentals via FHWA (WBT, no charge) 
o Local Road Safety Program via LTAP (varies) 
o Road Scholars/Master Program via LTAP (varies) 
o Introducing Human Factors in Roadway Design and Operations via NHI (ILT, course 
fee) 
o NHTSA Countermeasures That Work: A Highway Safety Countermeasures Guide 
for State Highway Safety Offices (printed manual, no charge) 
o Human Factors in Traffic Safety via NHTSA (WBT, no charge) 
o NCHRP Report 600 Human Factors Guidelines for Road Systems (report, no 
charge) 
• Safety Theory/Discipline–Road Safety Theory  
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o Road Safety Fundamentals via FHWA (WBT, no charge) 
o Road Safety 101 via UNC (ILT/Virtual, no charge) 
o Road Safety 365 via LTAP (varies)  
o Road Safety Champion Program via NCRRS (ILT/Virtual, no charge) 
The researcher recommends a group of highway safety professionals from the AASHTO 
Committee on Safety identify and select the most appropriate training programs currently 
available to help meet the needs found in this study.  This should happen as soon as possible in 
order to allow the results found in this study to be as beneficial as possible.  Next, the Federal 
Highway Administration (FHWA) is recommended to update the SHSP requiring every state to 
mandate one highway safety engineer become certified by the end of the year 2022 in the 
training found to be most valuable.  Regardless of the facilitator of these suggested trainings, 
they should come at no charge for the first attendee from each state.  For those states where 
certifications may already exist for the current year, they should be allowed to send another 
highway safety engineer.  Next, the researcher recommends highway safety engineers across the 
US enroll and complete all trainings currently available at with no course fee.  The researcher also 
recommends that further research in developing or verifying the highest rated competencies are 
sufficiently being addressed for the current trainings listed.  It is possible that some of the other 
trainings not offered by FHWA or NHI may be made available free of charge for state agencies 
(many of the LTAP trainings) and may satisfy or exceed requirements for what is deemed 
appropriate for these topics.  
The researcher also recommends that the FHWA update the SHSP requiring every state 
to have one highway safety engineer to be certified in the Road Safety Professional® (Level 1) 
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course as administered by the Transportation Professional Certification Board (TPCB) by the end 
of the year 2022.  This professional certification should come at no charge for the first attendee 
from each state.  For those states where certifications may already exist for the current year, 
they should be allowed to send another highway safety engineer.  These course fees can be 
covered by a multitude of sources:  grants from FHWA, a waived fee by TPCB, or 
donations/sponsorships from private industry or other professional organizations.  The 
researcher also recommends that further research to determine the extent to which the 
objectives of this certification meet the needs of highway safety engineer competencies for the 
year 2020. 
Generally speaking, the researcher has concerns that government agencies may not 
respond quickly enough, and adoption from a national level is more difficult to administer.  
Depending on the implementation process in each organization, some competencies found to be 
important for the year 2020 may not be as important by the year 2030, and any delay may be a 
waste of resources, time, and money.  If appropriate funding is made available, these changes 
can be implemented quickly in the most effective manner.  
Conclusion 2 
A set of core competencies were identified in this study that are essential to the role of a 
Highway Safety engineer in the year 2030. This conclusion is based upon the following findings 
of the study.  A panel of nationwide highway safety experts identified items as important and 
were in consensus after three rounds of a Delphi study.  Also, it appears the panel was effective 
in being futuristic. 
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Based on results from the surveys, 59 of the 68 competencies received a mean rating of 
3.50 or higher, indicating an importance rating of substantial importance or high importance.  Of 
those, 11 competencies indicated an importance rating of high importance.  Of the remaining 
competencies, eight received a mean rating between 2.50-3.50 indicating an importance rating 
of moderate importance, and one competency indicated an importance rating of low importance 
with a mean rating of 2.18 (Highway Safety Data–Microsoft Access). 
All competencies for the year 2030 also received a minimum of 78% consensus from the 
panel members.  Seventeen competencies received 100% consensus of the panel indicating all 
panel members’ ratings fell within ±1 point of the median score.  Of these, only two competencies 
indicated a median score of 5:  Safety Interventions–Designing Safe Systems: Infrastructure and 
Operations Countermeasures; and Safety Interventions–Non-motorized Road Users Safety.  
Responses from those who were within consensus, who still replied with justifications of their 
ratings, indicated that some have strong beliefs and wanted to re-iterate them while some felt 
the need to explain why they ranked an item high or low even if within consensus. 
As part of Round 1 of the survey, panel members made suggestions identifying 18 new 
competencies and nine edits to current items.  This reflects that not all current competencies 
were identified in the literature or not consistent across states.  Suggested competencies also 
indicate the forward-thinking nature of the panel members and their futuristic outlook.  Of the 
newly defined competencies, only one was listed in the 20 highest rated competencies for the 
year 2020, while four were listed for the year 2030.  The one newly defined competency rated in 
the 20 highest rated competencies for both years is Internal Processes–Building 
Relationships/Networking.  The other three listed newly defined competencies for the year 2030 
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are:  Safety Interventions–Principles of Speed Management; Safety Interventions–Understanding 
Driver Behavior; and Transportation Elements–Connected and Autonomous Vehicles.  Safety 
Interventions–Principles of Speed Management and Understanding Driver Behavior were both 
listed in the 30 highest rated competencies for the year 2020.  While Transportation Elements–
Connected and Autonomous Vehicles was rated 20 out of 68 for the year 2030 (mean = 4.30), it 
was rated 60 out of 68 for the 2020 (mean = 3.13).  This shows the panels’ perceived optimism 
of the future of the country’s roadways, while some also shared concerns in their justifications 
of a lower rating more than 1 point below the median.   
When comparing ratings from Round 3 between years, some were rated lower, while the 
importance of others rose.  For example, Safety Interventions–Non-motorized Road Users Safety 
rose from 16th (mean = 4.13) to 2nd ( mean = 4.70) while Highway Safety Data–Interpreting Site 
Specific Crash Data fell from 1st (mean = 4.61) to 11th (mean = 4.52).  It is important to note, 
both competencies still received high ratings for both years, simply their order of importance 
changed when comparing years 2020 to 2030 showing the effectiveness of the panel being 
futuristic.   
When comparing the five highest perceived important competencies for the year 2030 in 
Round 3 of the study to the Highway Safety Core Competencies from NCHRP Research Results 
Digest 302, four competencies are addressed in one or more areas.  However, the Safety 
Interventions–Non-motorized Road Users Safety competency does not have strong support in 
this NCHRP report.  The NCHRP Core Competency 4 notes pedestrians or bicyclists deserve 
attention, but “there remains much to be explored in the area of countermeasure development 
and evaluation” (2006, p. 12).  There have been many updates regarding this competency since 
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2006, and there will likely be even more changes by the year 2030.  As recent as 2017-2018, the 
Safe Transportation for Every Pedestrian (STEP) initiative was introduced with EDC-4 through 
FHWA (2020).  A further futuristic outlook is shown in the panel’s newly added competencies and 
comments related to this topic, including:  Safety Interventions–Micromobility; Safety 
Interventions–Principles of Speed Management; Transportation Elements–Aging Road Users; 
and Transportation Elements–Public Transportation Operations. 
The researcher recommends that state and national highway safety programs assess 
present competency levels of current highway safety engineers, identify any knowledge gaps 
present, and close those knowledge gaps as quickly as possible.  Those competencies found to 
have an importance rating of high importance for the year 2030 should be further researched for 
best practices in the education and training field within DOTs and other transportation 
organizations.  In order to prepare all highway safety engineers to be proficient in needed 
competencies for the future, the 11 highest rated competencies should be integrated into 
programs across the nation.  Specifically, currently available Highway Safety courses offered 
within civil engineering programs should verify their inclusion.  For those universities looking into 
offering any highway safety program, these competencies may be used to help establish an 
outline for course mappings and objectives. 
Regarding the three highest rating competencies by mean, the following trainings and 
resources have been identified to help educate highway safety engineers on these topics: 
• Safety Interventions–Designing Safe Systems: Infrastructure and Operations 
Countermeasures 
o AASHTO Safety Manual (printed manual, fee) 
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o Road Safety Fundamentals via FHWA (WBT, no charge) 
o Local Road Safety Program via LTAP (varies) 
o Road Scholars/Master Program via LTAP (varies) 
o Introducing Human Factors in Roadway Design and Operations via NHI (ILT, course 
fee) 
o NHTSA Countermeasures That Work: A Highway Safety Countermeasures Guide 
for State Highway Safety Offices (printed manual, no charge) 
o Human Factors in Traffic Safety via NHTSA (WBT, no charge) 
o NCHRP Report 600 Human Factors Guidelines for Road Systems (report, no 
charge) 
• Safety Interventions–Non-motorized Road Users Safety  
o Northwestern Crash Reconstruction for Traffic Engineers (ILT, course fee) 
o Northwestern Identification and Treatment of High Hazard Locations (ILT, course 
fee) 
o FHWA Course on Bicycle and Pedestrian Transportation (WBT, no charge) 
o Pedestrian Facility Design via NHI (ILT, course fee) 
o Designing for Pedestrian Safety via NHI (ILT, course fee) 
o Planning and Designing for Pedestrian Safety via NHI (ILT, course fee) 
o Bicycle Facility Design via NHI (WBT, no charge) 
o Designing Temporary Traffic Control Zones for Pedestrian Accessibility/Applying 
the Americans with Disabilities Act in Work Zones (ILT, manual, no charge) 
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o NHTSA Countermeasures That Work: A Highway Safety Countermeasures Guide 
for State Highway Safety Offices, 2017 (manual, no charge) 
o NCHRP Report 500: Guidance for Implementation of the ASSHTO Strategic Safety 
Plan, Volume 18–A Guide for Reducing Collisions involving Bicycles (report, no 
charge) 
• Highway Safety Data–Safety Data Usage Application 
o Safety Data and Analysis Fundamentals Training for Data Analysts via NHI (WBT, 
no charge, facilitated in four parts) 
Based on the conclusion and findings, the researcher also recommends state and national 
highway safety programs assess the levels of current training made available to their highway 
safety engineers.  If there are any gaps, it is recommended these state and national highway 
safety programs, University programs, and/or FHWA and NHI identify or design training programs 
to fill those need gaps.  Competencies found to have a rating of high importance for the year 
2030 should be included as the employment of practice by 2025.  However, since more time is 
allotted to allow preparation in these competencies, researchers and practitioners have the 
opportunity to implement more drastic measures.   
The recommendation by the researcher is two-fold.  First, it is recommended that the 
National Council of Examiners for Engineering and Surveying (NCEES) modify their certification 
exam to include a new Highway Safety Specification under the transportation depth module for 
the Professional Engineering (PE) Civil exam.  This should be done by the end of 2025 to allow 
time for implementation, testing validity, and to allow test classes to begin preparation.   Second, 
the researcher recommends FHWA update the SHSP requiring every state to mandate one 
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highway safety engineer become licensed in the updated Transportation module by the year 
2030.  
Similar to this recommendation, the researcher recommends further investigation into 
the highway safety field as 2030 draws close in order to verify the depth of the field in the future.  
Specifically, the researcher recommends a committee of members from the AASHTO Committee 
on Safety review and reassess the competencies listed in this study in 2025.  A replication of this 
study should be completed to determine if the same competencies are reflected.  By reviewing 
the competencies listed, it will be known if the panel’s suggestions and ratings were useful to the 
highway safety field.  Competencies from the year 2020 shown to be rated with low importance 
that may have declined can be phased out of training to allow other priorities to move 
accordingly.  Any competencies perceived to have a high importance from the panel for the year 
2030 that continue to show perceived importance by the year 2025 will further show the need 
for appropriate training.  By 2025, if warranted, a new Highway Safety depth module for the 
Professional Engineering (PE) Civil exam should be added.  If this is the case, the researcher 
recommends that the FHWA again update the SHSP requiring every state to mandate one 
highway safety engineer become licensed in the Highway Safety module. 
Another immediate recommendation by the researcher is for FHWA to update the SHSP 
requiring every state to mandate one highway safety engineer become certified in the Road 
Safety Professional® (Level 2) course as administered by the Transportation Professional 
Certification Board (TPCB) by the year 2030.  This professional certification should come at no 
charge for the first attendee from each state.  For those states where certifications may already 
exist for the current year, they should be allowed to send another highway safety engineer.  Since 
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these trainings are currently available, the researcher recommends TPCB assesses the training 
courses to verify that the objectives of this certification meets the needs of the competencies 
perceived to be of high importance in the year 2030. 
Conclusion 3 
The panel involved was shown to be effective for accomplishing the purpose of the study.   
This effectiveness includes the panel members ability to be forward-thinking in their views of 
highway safety in regard to their perceptions of needed core competencies for State DOT 
Highway Safety Engineers across the United States during the years 2020 and 2030.  By being 
forward-thinking, their effectiveness is confirmed.  Forward-thinking is operationally defined by 
the researcher as engineers who may be deemed progressive and favor innovation and 
development should their research show a new method is preferable.   
This conclusion is based on the following findings of the study.  The Delphi method 
allowed these experts to rate, rank, and gain consensus of competencies currently found in the 
literature and new ones identified by the panel.  According to Gupta and Clarke, the Delphi 
method’s power lies in its ability to provide “the most reliable consensus of opinion of a group of 
experts” (1996, p. 186). 
During Round 1 of the study, the panel members first identified all 50 included 
competencies as important on one or both of the years 2020 and 2030 through consensus.  By a 
majority reflecting the importance of all competencies, this verifies the current listed 
competencies are in sync with the literature and research completed.  Next, panel members 
identified 18 newly defined competencies currently missing or not consistent with previous 
literature.  These newly defined competencies reflect the expertise and forward-thinking ability 
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of the panel.  Lastly through Round 1, panel members suggested edits or additions to nine 
currently listed competencies.  This shows their perceived importance of the competency and 
their understanding regarding how it has changed over the years and/or their futuristic outlook 
for that competency.  
Some of the newly suggested competencies were repeated from multiple panel members 
showing their similar views in the field.  However, others provided unique items only mentioned 
once establishing the diverse background and makeup of the panel members who participated.  
With other items, comments accompanying them noted they would be for the future only, 
indicating the forward-thinking nature of the panel and possible lack of future planning in the 
current literature. 
During Round 2 of the study, the panel indicated their perceived importance for the years 
2020 and 2030 respectively.  This was completed for all currently listed competencies and newly 
defined competencies during Round 1.  After calculating a mean, median, and standard deviation 
for each competency, it was provided to the panel in Round 3. 
During Round 3 of the study, the panel was given the opportunity to change their rating 
based on their knowledge of the median of the entire group.  If they chose to keep or move their 
rating outside of ±1 point of the median, they were asked to provide a justification.  Comments 
from provided justifications include some panel members noting they agree with the group and 
changed their answer accordingly (which was not required) to those who strongly disagree and 
provided comments as such.  The level of education and experience of the panel (all participants 
earned a bachelor’s degree, with over half earning a graduate degree) would seem to indicate 
they would be mostly dissuaded by mere peer pressure.  In fact, experts of any field rarely move 
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far from their initial views (Zhang, July 2016).  Therefore, these conditions further indicate the 
level of expertise of the panel members. 
The interactions of comments also show a forward-thinking nature of the panel, or at 
minimum, their desire to be fully transparent, honest, and hopeful to be involved with any 
potential change in their field.  This is shown in comments in which panelists noted if one 
competency is rated high (or will be important in the future), then other competencies must be 
high in relation.  For example, comments note that Transportation Elements–Connected and 
Autonomous Vehicles is high.  It may arguably be because there are currently many connected 
and autonomous vehicles on the road.  If these types of vehicles are prevalent, competencies 
revolving around striping, signaling, and signing must be higher in order to allow safe passage of 
motorists, pedestrians, freight, and more. 
Even with some panel members having ratings outside of ±1 point of the median, every 
competency still received a minimum of 78% consensus.  This indicates that as a group, all 
previously listed competencies and newly defined competencies were agreed upon to be 
important to the extent that consensus was reached. 
When comparing ratings from Round 3 between years, some were rated lower, while the 
importance of others rose.  For example, Safety Interventions–Non-motorized Road Users Safety 
rose from 16th in Round 2 (mean = 4.13) to 2nd in Round 3 ( mean = 4.70) while Highway Safety 
Data–Interpreting Site Specific Crash Data fell from 1st in Round 2 (mean = 4.61) to 11th in Round 
3 (mean = 4.52).  It is important to note, both competencies still received high ratings for both 
years, only their order of importance changed when comparing years.  Many other competency’s 
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ratings and rankings changed from the year 2020 to 2030, indicating the effectiveness of the 
panel in their ability and desire to project the needs in the future.   
Since highway safety is a need across the US in each state, it is important all areas be 
represented.  During the third round, 23 panel members participated from 13 unique states.  Per 
the AASHTO region map, all regions of the country were represented (see Appendix N).  By having 
all regions represented, all fields of thought can be shared that would affect any other state not 
participating.  
Conclusion 4  
The future importance of many competencies is still uncertain.  Even though many 
competencies are useful to all highway safety engineers and listed as moderate or high 
importance for the year 2030, there is no way to be certain this will be the case.  This conclusion 
is based on comments received during Round 3, differences among states, and the ratings of the 
competencies between the years 2020 and 2030.  However, the Delphi method provides the best 
forecasts on the occurrence of future developments, desirability of some future state, and the 
means for achieving or avoiding a future state through multiple avenues, including online 
questionnaires or surveys (Gordon, 2008). 
Many of the comments regarding these competencies note a difference in how states 
approach them or implement their use.  For example, Technical grant writing is not done within 
the Highway Safety Section in some agencies.  Microsoft Access, Microsoft Excel, or IHSDM/ISATe 
may not be used in the highway safety section of their DOT in lieu of another software.  Railroad, 
Right-of-Way, or NEPA concerns may also be out of hands of engineers in the Highway Safety 
Section and may fall outside of their scope or influence.   
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Alternatively, many other internal and external influences dictate where state DOT’s 
focus may be.  For example, in Louisiana, every five years a State Strategic Plan is released to 
“provide administrative direction and leadership” (Lousiana Department of Transportation and 
Development, July 1, 2020, p. 6).  State policies, procedures, and even legislation passed all play 
a role in effecting where importance is placed from the DOT.  At the national level, focus may be 
dictated from initiatives with FHWA through the various programs (i.e., SHSP, HSIP, Every Day 
Counts, LRSP, SRTPP).    
In any case, funding may always become an issue in regard to where importance can be 
placed.  State and local organizations may only be allowed to fund certain initiatives, projects, or 
trainings.  Often, other issues such as crime, poverty, or education, may take priority over funding 
to improve highway safety.  There may be a hiring freeze, or many other outside influences may 
cause unforeseen circumstances.  In March of 2020, all states across the country were struggling 
to meet basic needs during the COVID-19 pandemic.  
Regardless, competencies rated with low importance or moderate importance for the 
year 2030 should currently be given less priority.  To some extent, they should eventually be 
phased out if further research shows the need is declining even more.  Especially those 
competencies also rated as moderate importance for the year 2020. 
While there was a total of 17 competencies with a mean below 3.5 for the year 2020 in 
Round 3, there were only nine competencies for the year 2030.  Even so, all nine competencies 
rated below a mean of 3.5 for the year 2030 were also rated below a 3.5 for the year 2020.   
However, the reader should be cautioned, as panel members may have rated a competency for 
the year 2030 based on their perceived importance or unimportance in the year 2020.  Notably, 
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the other eight competencies from the year 2020 rated below a mean of 3.5 rose in importance 
for the year 2030, including six competencies newly added from Round 1.  No newly added 
competencies were rated below 3.5 for the year 2030.  With a high level of consensus, there were 
still some who rated competencies outside of ±1 point of the median. 
Even though the researcher feels the panel was very effective, they are currently a 
member of the broad professional area of highway safety.  Consequently, they understandably 
could be influenced by the current paradigms of the field.  This is why the invited panelists were 
not limited to currently employed highway safety engineers. 
 Additionally, the researcher recommends all highway safety engineers should continually 
research and remain up to date with best practices in the field.  With the ultimate goal for 
highway safety engineers to reach zero deaths on the nation’s roadways, the researcher 
understands the inability to move too quickly with new innovations, as care must be taken for 
implementation.  Using a new method of practice before it has been researched and developed 
fully can cause more harm than good.  The researcher also recommends all highway safety 
professionals join organizations to build a community of practice and share new ideas for 
feedback and criticism. 
Conclusion 5 
Each state should complete an in-house competency model to validate this model and 
modify it to fit their needs and unique characteristics.  This conclusion is based on the following 
findings of the study.   
The results from Rounds 2 and 3 for the years 2020 and 2030 indicate different means for 
each competency.  When calculated, each competency also had varying standard deviations and 
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mixed consensus levels.  If all states viewed each competency with the same importance, each 
panel member would have rated each competency in a similar fashion.  Since there is not 100% 
consensus on all competencies, as well as a varying degree of calculated means, it would appear 
each panel member has a varying opinion of importance to some extent.  Since the panel of this 
study was composed of members representing multiple states, it seems as although their 
perceived importance would also differ.  For example, although all competencies have consensus 
and variable ratings of importance, states may independently rank the competencies differently, 
which could influence their ratings in this survey. 
Between Rounds 2 and 3, the ranking of items for the years 2020 and 2030 stayed 
generally around the same ranking order and mean but still changed slightly.  For those 
competencies including justifications of ratings outside of +-1 point of the mean, there were 
obvious differences of opinions.  Some comments allude to the opinion the median is too low, 
while others say it’s too high.  This indicates an individual, and by extension – state’s, perceived 
importance or unimportance of a specific competency regardless of the year in question.   
Further research is needed to verify current trainings and resources available for those 
competencies rated as highly important for the year 2030.  Since these competencies have been 
found to be currently important (for the year 2020), and the panel finds these as highly important 
for the year 2030 with over 87% consensus, adequate training must be made available from 
national organizations.  It is important that a standardized training is available at a national level 
first since these competencies show importance across the nation.  Only then should states use 
this information and modify any training as needed for their unique needs and resources. 
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Since each state’s organizational charts differ, the procedures for implementing their HSIP 
may lie within the Highway Safety Section, the Traffic or Engineering Section, or at the 
District/Regional level.  Also, FHWA does not dictate any specifics regarding the state’s 
representative for the SHSP.  In some cases, it may even be shared throughout the DOT.  Until 
this is streamlined, or a best practice is recommended by FHWA, each state may place varying 
emphasis and importance on the HSIP, competencies within, and by extension, highway safety. 
Since each state has unique needs and may be organized differently, the researcher 
recommends the training department/section/unit replicate this study at a state level within the 
highway safety section of their organization.  This would allow each state to independently 
review their currently available trainings and save valuable time and money as they invest 
resources to help educate and certify their highway safety engineers.  With many of the LTAP 
programs working closely with their State DOT, the researcher also recommends they work in 
tandem with local experts in order to strengthen their findings.   
While a recommendation of the researcher is for the national level to focus on the highest 
rated competencies, each state can focus on filling in any training gaps that may be missing for 
their needs.  Here, state highway safety professionals are recommended to join organizations to 
build a community of practice and share new ideas for feedback and criticism.  States that share 
similar demographics and issues may also share best practices. 
Conclusion 6 
While there is consensus on what competencies will be important for highway safety 
engineers in the future, there seems to be a lack of consensus on how to get there.  This 
conclusion is based on the rankings of the competencies from Round 3 for the year 2020 and 
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2030 and comments provided during the panel’s justification on ranking competencies outside 
of ±1 point of the median. 
As part of the HSIP, FHWA – through the SHSP – requires each state to address up to 20 
different treatments or strategies as infrastructure-oriented proven safety countermeasures 
(U.S. Department of Transportation, June 16, 2017; U.S. Department of Transportation, 
November 26, 2019).  Since the state’s mandated representative has no set specifications for the 
person in this role, each state may approach it differently.  Within most SHSPs, there are four 
groups (4E) of stakeholder partners:  Engineering, Enforcement, Education, and Emergency 
Response (U.S. Department of Transportation, June 17, 2011).  The active involvement of an 
employee or contractor/consultant from the various backgrounds represented in the 4Es may 
impact the focus of the safety section of the state DOT. 
In the third round of the Delphi study, both competencies – the HSIP and the SHSP – 
dropped in rankings from the year 2020 to 2030.  For the year 2020, the HSIP was ranked 6th 
with a mean of 4.28 and 87% consensus.  While rated with a mean of 4.26 and 78% consensus 
for the year 2030, the ranking dropped to 23rd.  Similarly with the SHSP, it was ranked 10th for 
the year 2020 with a mean of 4.39 and 91% consensus.  For the year 2030, the mean and 
consensus were unchanged, but the ranking dropped to 15th.  It is important to note, both 
competencies still received high ratings for both years, just their order of importance changed 
when comparing years 2020 to 2030.  This indicates that as a group, other competencies were 
agreed upon to be more important and rated higher for the future. 
In comments provided during the panel’s justification on rating competencies outside of 
±1 point of the median, a few justifications noted the importance money and funding play in 
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decisions and actions:  Safety Interventions–Planning Level Cost Estimation; Internal Processes–
Funding Streams & Contracts; and Internal Processes–Technical Grant Writing.  Two 
competencies regarding software, Highway Safety Data–Alternative Sources of Data [new] and 
Highway Safety Data–Database Management Software [new], have justifications calling for the 
perceived importance in the future depending on what may still be available, what becomes 
adopted by the states (and how states vary from each other), advances in technology and 
software, as well as the importance of including other partners within and outside of the DOT.  
Further competencies about specific software receiving low ratings (e.g., Excel, Access, 
IHSDM/ISATe, Database Management Software, FARS, Safety Data Applications for Managers) 
also have mixed comments which can be summarized to say:  unknown on what will be used 
most across the profession; may not be invented yet; may be a mix; and states may be different. 
 Regarding state specifics, the researcher feels that many of the responses from 
justifications when in disagreement may stem from an organization structured differently.  Since 
every state may have a varied structure in their DOT, it stands to reason they may place 
importance on safety competencies differently.  Multiple competencies included justifications 
with varying levels of beliefs of importance:  Safety Theory/Discipline–Safety Culture & Policies; 
Highway Safety Data–Software: IHSDM/ISATe; Safety Interventions–Road Safety 
Assessment/Audit; Transportation Elements–Railroad; Internal Processes–Meeting Facilitation; 
Internal Processes–Setting SMART Goals; and Internal Processes–Technical Grant Writing. 
 Lastly, Highway Safety Data–Alternative Sources of Data [new] and Highway Safety Data–
Database Management Software [new], have justifications calling for the perceived importance 
in the future depending on what may still be available, what becomes adopted by the states (and 
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how states vary from each other), advances in technology and software, as well as the 
importance of including other partners within and outside of the DOT. 
The researcher recommends follow-up to these competencies must be completed in the 
future (probably in 2025) to verify importance levels and reflect any changes made in the next 
few years.  This can be done through a formal Delphi method replicating this study, or informally 
through members of the AASHTO Committee on Safety.   
Conclusion 7  
Consensus alone is an inadequate measure for effectively interpreting the findings of this 
study.  This conclusion is based on the rankings of the competencies from Round 3 for the years 
2020 and 2030 when comparing them to consensus gained of these competencies of the same 
years. 
When looking at the results from Round 3 for the years 2020 and 2030, many 
competencies with 100% consensus level were not ranked highest when ordered by mean.  
Additionally, some competencies with a high consensus had a lower mean in comparison.  For 
example, no competencies with 100% consensus had a median of 5 for the year 2030 and only 
two competencies with 100% consensus had a median of 5 for the year 2030:  Safety 
Interventions–Designing Safe Systems: Infrastructure and Operations Countermeasures; and 
Safety Interventions–Non-motorized Road Users Safety.  These two competencies also have the 
two highest rated means for all competencies for the year 2030. 
Further, for the year 2020, eight competencies had the following qualities:  a mean of 
4.09 or lower; ranked 19th or lower; a median of 4; and 100% consensus.  For the year 2030, nine 
competencies had the following qualities:  a mean of 4.09 or lower; ranked 30th or lower; a 
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median of 4; and 100% consensus.  This shows the consensus of competencies with 100% may 
not even be included in the highest rated 25% of competencies in this study.  When comparing 
competencies with the same or similar means from the years 2020 to 2030, their ranking drops.  
This indicates other competencies rose in importance. 
Overall, competencies that have a median score of 5 were generally ranked lower than 
those competencies with a median score of 3 or 4.  This is probably because there are less ratings 
available for the panel to choose and in consensus range.  For a competency to have a median 
score of 5 with 100% consensus, all participants would need to rate the item either 4 or 5.  In 
comparison, for a competency to have a median score of 4 with 100% consensus, all participants 
would have to rate the item 3, 4, or 5.  While consensus is important, it must be used in 
combination with the ratings of the competencies.  High consensus on competencies rated 
moderate importance (mean = 2.51-3.49) does not indicate a critical approach when compared 
to competencies rated with high importance (mean = 4.50-5.00).  
In addition to the measurement restrictions associated with consensus, it is conceivable 
that a very insightful or futuristic individual from the panel may provide meaningful information 
that receives less consensus or less importance but may still be important.  Since the field of 
highway safety is still fairly new in comparison to transportation and engineering in the broader 
sense, current experts in the highway safety field may still be limited to their previous experience 
and knowledge gained.  This is why the invited panelists were not restricted to currently 





Conclusion 8  
The highway safety professional for the future will need to be well rounded on a multitude 
of transportation topics and may not necessarily need to be a licensed engineer.  This conclusion 
is based on information gathered from the researcher during this study, the competencies 
suggested by the panel during Round 1, the rankings of the competencies from Round 3 for the 
years 2020 and 2030,  consensus of all competencies from the years 2020 and 2030, and feedback 
received during Round 3 for justifications of competencies when panel members rated a 
competency outside of ±1 point of the median. 
Since the field of highway safety is still fairly new in comparison to transportation and 
engineering in the broader sense, current highway safety professionals from all over the United 
States are not always licensed engineers and may not have a background in civil engineering.  In 
many cases, highway safety departments are composed of transportation professionals from 
multiple areas within the organization.  With no formal highway safety program at the secondary 
level (with exception to the graduate program newly implemented at Clemson University), this 
field is still largely composed of professionals from other engineering fields (especially civil 
engineering). 
During Round 1 of the study, panel members suggested 18 new competencies.  The range 
of topics include:  influence; data collection, management, and manipulation; technical writing; 
funding; behaviors; augmented/virtual reality; autonomous vehicles; and a few examples of soft 
skills.  Very few of these require an engineering background or an engineering license when 
evaluated individually based on their roles in the transportation sector. 
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All competency areas were well represented in the highest rated competencies by means 
for both years 2020 and 2030, with no competency area overshadowing the others.  The same is 
also true when comparing consensus results.  This shows the need for a well-rounded highway 
safety professional for the current needs as well as the perceived needs for the future.  For 
example, some of the highest rated competencies for both years 2020 and 2030 similarly include 
the following general topics:  software/data manipulation, theories, relationships and 
communications, gathering and using resources.  Specifically for the year 2030, other topics rose 
in importance showing the breadth of knowledge needed:  countermeasures (engineering and 
behavioral) and non-motorized users (i.e., pedestrians and bicyclists). 
Regarding feedback received during Round 3 justifications, there were multiple 
indications that safety is something that should be shared throughout a state’s DOT.  Many other 
stakeholders must be involved in the pursuit of zero deaths.  Information needed for these 
stakeholders must also be presented visually with as little engineering jargon as possible in order 
to build effective relationships.  Ultimately, safety depends on the users following the verified 
safe methods/procedures.  Therefore, communication is a key role in striving for zero deaths.  
There were also comments about a state’s safety section being comprised of a team of experts 
coming from a wide background of knowledge (some very specialized with software for example).  
However, this also includes experts from other areas within the DOT:  traffic, environmental, 
public transportation, railroad, and right-of-way, as well as other sections or consultants handling 
certain processes or information.  This continues to show how safety reaches and permeates all 
aspects of the transportation world. As the transportation community moves forward, multiple 
panel members indicate the role technology will play.  This includes technology from within the 
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DOT (i.e., software, virtual reality) but also technology from external sources (i.e., autonomous 
vehicles). 
As seen within the research and interviews, those involved in the highway safety sections 
in the various state DOTs have a vast background of knowledge and experience they bring to the 
highway safety field.  It is imperative as this fields moves forward, all schools of thought are 
welcomed to help make the country’s roadways as safe as possible.  This is why the invited 
panelists were not limited to currently employed highway safety engineers.  This is also why the 
researcher recommends future studies in the area of highway safety include all those perceived 




APPENDIX A. SAFETY WORKFORCE DEVELOPMENT EDUCATION AND TRAINING 
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Available Training & Resources
Data Needs
FHWA is developing a safety data and 
analysis training
Traffic Records 101
Data Collection Traffic Records 101 (NHTSA)
Data Integration to perform 
safety analysis
Traffic Records 101 (NHTSA)
Incorporate federal program rules Federal rules Federal Planning and Safety 
Performance Requirements
Federal Aid 101 (would need to be 
adapted to safety and planning); FHWA 




SHSP Evaluation, State Specific  
Presentations on the SHSP 








State Specific Core Module
Highway Program Funding (NHI)
Screening Criteria/ 
Identification
HSM, HSIP Network Screening, Systemic 
Tool
Screening
HSM, HSIP Network Screening, Systemic 
Tool
Ranking
HSM, HSIP Network Screening, Systemic 
Tool
Safety incorporation into 
system plan NCHRP 08-76 framework 
Safety incorporation into 
corridor plans
Safety countermeasure 
policy, procedure and 
evaluation








Innovative Intersections and 
Interchanges
Diagnosis (Road Safety 
Audits, Human Factors etc.)
Road Safety Audit/Assessment Class
HSM Training
IHSDM Training
Human Factors Course (NHI)
Countermeasure
Identification 












Application of CMFs Course
New Approaches to Highway Safety
HSM Course
HSIP Manual 
Project Selecton is agency specific but 
above courses are relevant 











Develop Short, Medium & Long-term 
Vision, & Performance Goals/Objectives
Pre-design and 
scopingEvaluate Benefits and Tradeoffs
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APPENDIX B. NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 
COMPETENCIES 
1 – Understand the management of highway safety as a complex multidisciplinary system. 
1a. Describe highway safety as a complex, interdisciplinary, multimodal discipline devoted to the 
avoidance and/or mitigation of fatalities, injuries, and crashes. 
1b. Understand, value, and utilize science-based highway safety research and its application as 
fundamental to achieving further improvements in highway safety. 
1c. Describe the demographic trends underlying the need for comprehensive and integrated 
highway safety management (e.g., social, cultural, age, gender). 
1d. Describe the classification of highway crash and injury severity factors and their relationship 
to the crash event (i.e., pre-crash, crash, and post-crash) by using models such as the Haddon 
Matrix. 
1e. Identify how crash contributing factors interact. 
1f. Explain how effective safety management can be used to prevent morbidity and mortality 
associated with crash events. 
1g. Explain the “Four E’s” of traffic safety: engineering, education, enforcement, and emergency 
medical services. 
1h. Recognize the effectiveness of combining countermeasures to achieve improvements in 
safety.  
1i. Recognize how highway user decision-making is influenced by highway design, transportation 
planning, traffic operations and vehicle design. 
1j. Recognize the barriers that hinder collaboration across and within institutions. 
1k. Identify and demonstrate opportunities and the ability to improve safety through 
collaboration with individuals from diverse cultural, disciplinary, and educational backgrounds 
and institutions. 
 
2 – Understand and be able to explain the history of highway safety and the institutional settings 
in which safety management decisions are made. 
2a. Understand the historical figures, benchmarks, and decisions underlying highway safety.  
2b. Identify the safety aspects of major transportation legislation.  
2c. List and describe the goals of interest groups with a stake in safety-related policy, legislation, 
and investment decisions. 
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2d. Describe the institutional roles and responsibilities within which safety is managed (e.g., local, 
regional, state, and federal government, transportation modes and the private sector). 
2e. Explain and provide examples of the importance of highway safety relative to other 
transportation priorities (e.g., congestion mitigation, environmental protection, air quality, 
economic prosperity). 
2f. Identify the availability of current highway safety training and education programs. 
 
3 – Understand the origins and characteristics of traffic safety data and information systems to 
support decisions using a data-driven approach in managing highway safety. 
3a. Describe state and local information systems and data elements that can be used for safety  
management (e.g., crash, roadway inventory, driver/vehicle registration, citation, hospital/EMS, 
surveys, operations data, etc.). 
3b. Describe the specialized national databases available for safety management and how they 
address deficiencies in the systems above (e.g., FARS, GES, CVISN, and WISQARS). 
3c. Describe the process by which crash data are collected, including constraints associated with 
accurate, reliable field data. 
3d. For each of the information systems, describe strengths and weaknesses as well as 
opportunities for improvements (compliance with MMUCC and NEMSIS and automated 
collection methods). 
3e. Ability to access and use traffic safety and public health data systems for identifying and 
tracking crash trends, targeting high-risk groups, and planning programs at the national, state, 
and local levels. 
3f. Describe the importance of using crash injury or fatality data to evaluate the implications of 
safety management actions, policies, and programs. 
 
4 – Demonstrate the knowledge and skills to assess factors contributing to highway crashes, 
injuries, and fatalities, identify potential countermeasures linked to the contributing factors, 
apply countermeasures to user groups or sites with promise of crash and injury reduction, and 
implement and evaluate the effectiveness of the countermeasures. 
4a. Identify current and potential highway safety problems using suitable scientific methods (e.g., 
those controlling for regression-to-the-mean). 
4b. Identify the linkages among human factors and behavior, vehicle design, roadway design, and 
the environment and their interactions with respect to identified crash problems. 
159 
 
4c. Identify effective countermeasures that address specific crash factors.  
4d. Establish priorities for alternative interventions/countermeasures based upon their expected 
cost and effectiveness and select countermeasures to implement (e.g., utilizing current science-
based research methods such as NCHRP Report 500 series and NHTSA/FHWA Highway Safety 
Guidelines). 
4e. Evaluate the effectiveness of the implemented intervention/countermeasure using 
appropriate statistical techniques in safety management; [e.g., use of Empirical Bayes (EB) and/or 
case-control designs]. 
4f. Understand the importance of computing the expected safety cost/benefit associated with 
implementing a countermeasure as the difference between the crashes, fatalities, and injuries 
likely to occur with the countermeasure in place and the number of crashes, fatalities, and 
injuries expected to occur if the countermeasure were not implemented. 
 
5 – Be able to develop, implement and manage a highway safety management program. 
5a. Utilize scientific management techniques in planning, implementing, and evaluating highway 
safety programs. 
5b. Identify strategies to integrate and amplify safety in transportation planning processes.  
5c. Explain the need to provide leadership and funding for ongoing service/support 
enhancements such as professional development, staff education and training, upgraded 
computer hardware and software and more. 
5d. Establish multidisciplinary relationships necessary to support effective highway safety 
initiatives. 
5e. Identify opportunities for internal and external coalition-building and strategic 
communications for highway safety initiatives. 
5f. Identify sources of current research that support effective highway safety management (e.g., 
NCHRP Report 501, TRIS, Accident Analysis and Prevention, Morbidity and Mortality Weekly 
Review, SAE, Injury Prevention). 
5g. Understand the value of leveraging resources for highway safety program implementation.  





APPENDIX C. INTERVIEW QUESTIONS FOR HIGHWAY SAFETY EMPLOYEES   
The below list of questions is meant to be guiding questions for face-to-face or phone 
conference and interviews.  Other questions may have been asked as follow-up or based on 
how the conversation was steered.   
1) Think about your daily process and describe a typical day. 
a. What are key components required to be successful? 
b. What do you struggle with? 
c. What do you find yourself doing a lot?  
2) What do you need to do your job effectively? 
3) What do you currently wish you knew about your job? 
4) What do you wish you knew early in your career (first year) that you know now? 
5) If you had to train a new employee, where would you start? 
6) What is the most enjoyable training course you took? 
a. Do you have any additional training courses you found useful?  Including: 
i. Academic courses 
ii. Continued education 
iii. Professional development 
iv. Conferences attended 
7) What Professional Development group(s) are you a member of? 
8) If you have a question, where do you for the answer? 
a. Regarding LADOTD? 
b. Regarding safety? (within LADOTD and outside of LADOTD) 
9) What area in Highway Safety is lacking in training or knowledge for future endeavors? 
10) What’s the best low-cost measure safety section could implement immediately across-
the-board? 
11) What’s the one thing the safety section could do to implement the best overall safety 
features regardless of cost? 
12) What one thing could each section and LADOTD do to help with their impact of safety?  
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APPENDIX D. FINAL CATEGORICAL LIST OF COMPETENCIES TO BE INCLUDED IN 
ROUND 1 OF THE DELPHI STUDY   
 
This list is broken up into 5 competency areas with 50 sub-competencies. 
 
1. Safety Theory/Discipline (7) 
2. Highway Safety Data (13) 
3. Safety Interventions (9) 
4. Transportation Elements (11) 
5. Internal Processes (10) 
Safety 
Theory/Discipline 
Describe highway safety as a complex, interdisciplinary, multimodal 
discipline devoted to the avoidance and/or mitigation of fatalities, 
injuries, and crashes by using science-based highway safety research to 
guide safety management decisions for improving highway safety. 
Strategic Highway 
Safety Plan (SHSP) 
Explain the “Four E’s” of traffic safety: engineering, education, 
enforcement, and emergency medical services. Identify goals and 
strategies to reduce highway deaths and injuries. Understand the SHSP 
statewide and regional approach in Louisiana and understand the 
process for establishing EAs, in particular, definitions used for EAs (e.g. 
impaired driving, etc.)  
Role of SHSP Major 
Partners 
Describe the institutional roles and responsibilities within which safety is 
managed (e.g., local, regional, state, and federal government, 
transportation modes, and the private sector). Identify opportunities for 
internal and external coalition-building, multidisciplinary relationships, 
and strategic communications for highway safety initiatives. SHSP 
statewide agencies include Louisiana State Police, Louisiana Highway 




Understand the federal requirements associated with HSIP (23 USC 148 
and 23 CFR 924). Identify goals and strategies to significantly reduce the 
occurrence of and potential for fatalities and serious injuries on all public 
roads. Collect, improve, and analyze safety data. Conduct engineering 
studies. Establish priorities. 
Road Safety Theory   Understand the elements of successful road safety programs. Identify 
contributing crash factors and how they interact. Understand and apply 
road safety data collection, analysis, and evaluation. 
Local Road Safety 
Program (LRSP) 
Understand the elements of the Local Road Safety Program which utilizes 
HSIP federal-aid funds for safety improvements on locally owned and 
maintained roads. Be able to identify opportunities for implementation 
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to specific locations in Louisiana. Be familiar with the application process 
for the program.  
Safe Routes to 
Public Places 
(SRTPP) 
Understand the elements of Safe Routes to Public Places which uses HSIP 
federal-aid funds and is focused on improving pedestrian and bicycle 
facilities to schools, libraries, governmental buildings, hospitals, transit 
facilities, public parks, and other public places for pedestrians, bicyclists, 
and transit users of all ages and abilities. Be able to identify opportunities 
for implementation to specific locations in Louisiana. Be familiar with the 
application process for the program. 
Safety Culture & 
Policies 
Understand the goals of safety-related policy, legislation, and investment 
decisions. Describe the importance of using crash, injury or fatality data 
to evaluate the implications of safety management actions, policies, and 




Understand the origins and characteristics of traffic safety data and 
information systems and utilize the available tools to support decisions 




Describe state and local information systems and data elements that can 
be used for safety management (e.g., crash, roadway inventory, 
driver/vehicle registration, citation, hospital/EMS, surveys, operations 
data, etc.). Describe the specialized statewide and national databases 
available for safety management (e.g., FARS, GES, CVISN, and WISQARS). 
Describe the process by which crash data are collected, including 
constraints associated with accurate, reliable field data. Describe the 
classification of highway crash and injury severity factors and their 
relationship to the crash event (i.e., pre-crash, crash, and post-crash).  
Safety Data Usage 
Application 
Describe the demographic trends underlying the need for comprehensive 
and integrated highway safety management (e.g., social, cultural, age, 
gender). Access and use traffic safety data systems for identifying and 
tracking crash trends, targeting high-risk groups, and planning programs 
at the national, state, and local levels e.g., SHSP dashboards). Identify 
current and potential highway safety problems.  
Interpreting Site 
Specific Crash Data  
To be updated. 
Legal Provisions To be updated. 
Crash Data Query 
Tools  
Query crash history of a roadway intersection or segment for system or 
project level analyses. Ability to use the data capture system to create a 
snapshot of the historical performance of the site. Utilize data pulled in 
the safety analysis tool to determine crash patterns and high probability 
of over-represented areas. 
Crash 1 – Query for state routes (by route name, control section, radius & 
lat/long, district, parish, statewide) 
Crash 2 – Query for a specific Crash report number 
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Crash 3 – Query for local routes (by route name, parish, municipality) 
Quantitative Safety 
Analysis Using the 
Highway Safety 
Manual (HSM) 
Understand the Highway Safety Manual (HSM) structure, concepts and 
principles. Recognize the benefits of using a quantitative safety analysis 
in various stages of the transportation project development process by 
using HSM principles (e.g., rural and urban intersection crash prediction 
models). Describe and apply the three primary types of safety analysis 
found in the HSM: Site, Systemic, and Section-wide. Leverage HSM to 
conduct network screening, systemic studies, project safety analysis, and 
project evaluations (pre & post) for the HSIP. Be able to appropriately 
apply quantitative safety analysis in the LADOTD project development 
process. This includes applying Crash Modification Factors (CMFs) for 
planning projects and estimating predictive crash performance for 
intersections and segments using HSM spreadsheets.   
Software: 
IHSDM/ISATe 
Understand software commands needed to estimate predictive crash 
performance for a specific project using geometric features developed 




Understand input needed for national NHTSA crash database, FARS. This 
should include the basic reports and understanding of the data as it 
relates to manipulating reference files. Leverage the FARS data to inform 
data quality initiatives including training for law enforcement agencies to 
improve front end data collection.  
Crash Analysis Tool 
 
Understand how to utilize the Crash Analysis Tool. This should include 
the basic commands and understanding of the program abilities. 
Leverage the Crash Analysis Tool to analyze the data to pinpoint safety 
concerns for various types of transportation projects programmed at 
LADOTD, MPOs, and with local entities.  
Microsoft Excel Understand software basic commands and program abilities. Leverage 
Excel to use plugins, macros, Cure plots, pivot tables, and query tools to 
perform network screening, systemic analysis, and safety analysis. This 
may include using samples of roadway and crash data to develop safety 
performance functions. 
Microsoft Access Understand software basic commands and program abilities. Leverage 
Access to query databases to perform network screening, systemic 
analysis, and safety analysis.  
General Statistics 
Analysis (Theories) 
Cure plots  
Data Integrations 
with GIS 








Demonstrate the knowledge and skills to assess factors contributing to 
highway crashes, injuries, and fatalities, identify potential 
countermeasures linked to the contributing factors, apply 
countermeasures to user groups or sites with promise of crash and 









Understand the Louisiana’s Destination Zero Deaths goal of reducing 
traffic-related deaths and serious injuries through a multidisciplinary, 
data-driven, and constantly evolving plan in line with FHWA’s Zero 
Deaths Vision and the Strategic Highway Safety Plan (SHSP). Understand 
the nature of humans is to make mistakes, which means infrastructure 
must be designed to mitigate driver error to the greatest extent possible 
using the safe systems approach. Demonstrate the importance of 
computing the expected safety and cost benefit associated with 
implementing a FHWA and/or LADOTD highway safety countermeasure, 
as the difference between the crashes, fatalities, and injuries likely to 
occur with the countermeasure in place and the number of crashes, 
fatalities, and injuries expected to occur if the countermeasure were not 
implemented.  Examples include intersection design, roadway departure, 




Countermeasures   
Understand the Louisiana’s Destination Zero Deaths goal of traffic-
related deaths and serious injuries through a multidisciplinary, data-
driven, and constantly evolving plan in line with NHTSA’s Road to Zero 
and the Louisiana Highway Safety Commission (LHSC). Identify the 
linkages among human factors and behavior, vehicle design, roadway 
design, and the environment and their interactions with respect to 
identified crash problems. Included focus areas: impaired driving, 
occupant protection, young drivers, and distracted driving. Have a basic 
understanding of the behavioral program (e.g. 402 program, HSP, types, 
and projects, etc.)  
Planning Level Cost 
Estimating 
Understand how to develop high level cost estimates for safety 
improvements using LADOTD weighted bid tabs and prior safety projects 
with similar pay items.  Demonstrate knowledge of general costs 
associated with other miscellaneous items associated with project 
implementation costs, such as: survey, engineering design, temporary 
traffic control, utility relocation, drainage elements, ROW acquisition, 
construction engineering and inspection, traffic studies, etc.  
Benefit Cost 
Analysis 
Understand Highway Safety Manual (HSM) methodologies for developing 
safety benefit cost ratio. Use data available (e.g., historical crash data, 




Understand the key components of proper intersection design including 
intersection sight distance, management of multi-modal forms of 
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transportation that are context sensitive, intersection functional area of 
the intersection, appropriate and driveway access, selection of the 
appropriate traffic control device, and the addition and proper geometry 
of right and left turn lanes, as well as determining when channelization is 
appropriate. Proper selection of the appropriate intersection type. 
Familiarity with the basic design concepts for roundabouts, e.g. CFI's, R-
cuts, jug handles, Michigan u-turn, etc., and/or when the appropriate 
intersection may require a full grade separation. In the selection of the 
appropriate intersection type, understand basic traffic engineering 
concepts related to operation and safety such as delay, crash data, 
predicted safety performance, and conflict points. Understand the 
impacts to right-of-way and utilities associated with each intersection 
type in order to determine the best design for the specific traffic 
condition.    
Work Zones Demonstrate knowledge of Work Zone Safety elements. Be familiar with 
guidance and policy regarding work zones, e.g. MUTCD and LADOTD TTC 
standard plans and specs. Understand importance of planning, 
coordinating, and implementing an annual Work Zone Safety outreach 
campaign to support the state and national efforts.  
Road Safety 
Assessment/Audit 
Understand the FHWA guidance on conducting a Road Safety 
Assessment/Audit (RSA), which is a formal safety performance 
examination of an existing or future road or intersection. Demonstrate 
expertise with summarizing historical crash data for discussion at the RSA 
and assist with documenting short and long-term safety improvements 
through an RSA report. Ability to provide support and guidance on 
conducting an RSA to districts and local entities. 
Principles of 
Roadway 
Departure   
Define roadway departure and the need to reduce the likelihood of road 
departures; diagnose crash factors and select safety countermeasures. 
Understand applications of clear zone concepts to all types of roadways 
in conjunction with appropriate transportation elements such as slopes, 
striping, barriers, and other roadside hardware.  
For example, the Every Day Counts initiative on roadway departure, 
FoRRRwd, focuses on reducing roadway departure on rural roadways.  
Non-motorized 
Road Users Safety 
Define non-motorized road users and their needs for safe accessible 
transportation; diagnose crash causes and select safety 
countermeasures. Identify safety-related geometric design elements. 
Understand road safety issues and how to address them. Understand 
public right-of-way accessibility guidelines.  
For example, understand the elements of Safe Transportation for Every 
Pedestrian (STEP) – reducing pedestrian fatalities at uncontrolled 







Recognize how highway safety is influenced by highway design, 
transportation planning, traffic operations, and vehicle design. 
Introduction to 
Traffic Engineering 
Explain and provide examples of the importance of highway safety 
relative to other transportation priorities (e.g., congestion mitigation, 
environmental protection, air quality, economic prosperity).  
Project Delivery 
Process 
Identify strategies to integrate and amplify safety in project delivery 
processes. This includes the importance of MPO TAC committees, TIPs, 
STIP, and Stage 0 review opportunities to maximize highway safety 
management. Understand importance of project purpose and need.  
Highway Plans Ability to read, interpret, and understand highway plans and identify 
opportunities for highway safety management integration.   
Complete Streets Demonstrate knowledge of the Complete Streets policy which 
encompasses many approaches to planning, designing, and operating 
roadways and rights of way with all users in mind to make the 
transportation network safer and more efficient. Users include people of 
all ages and abilities, regardless of whether they are travelling as drivers, 
pedestrians, bicyclists, or public transportation riders. Resources 
examples include LADOTD Bicycle Planning Tool and Bicycle Suitability 
map; Complete Streets Minimum Design Guidelines, CS EDSM.   
Right-of-Way  
  
Understand right-of-way guidelines including utilities, permits, and 




Understanding and application of Roadside Design Guide and national 
testing standards (i.e., Manual for Assessing Safety Hardware). This 
includes current information and operating practices related to roadside 
safety, testing and evaluation of roadside safety features, and safety 
treatments to reduce road user serious injuries.  
Railroad Understand the railroad design techniques and principles, the concept of 
preemption and active/passive devices at at-grade crossings. Identify 





Understanding of signal equipment, construction plans, inspection, and 
safety applications. The steps required to plan, design, and implement a 
signalized intersection. How to devise an appropriate data collection plan 
for planning, designing, and operating a signalized intersection, PHB, 
RRFB, pedestrian crossing, flashing signs (including following LADOTD 
guidance and permitting requirements). How signal timing at the design 
stage affects the actuated and coordinated operational strategies, 
including pedestrian clearance levels. Basic phasing of an intersection 
including a two-way stop control, all-way stop control, roundabout, and 
signalized and unsignalized intersections. General understanding of HCM 
(Highway Capacity Manual) and MUTCD (Manual for Uniform Traffic 
Control Devices) and how it applies to intersection and mid-block design 
for all road users. 
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Sign Fundamentals   Understand the five principles of signing, (readability and 
retroreflectivity, sign type and designation, sign priority/primacy, and 
meeting road user needs). Be able to apply the MUTCD and LADOTD's 
specifications. Understand signing material, construction plans, 
inspection, and maintenance.  
Intro to NEPA  Understand the NEPA analysis and roles and responsibilities of 
participants in the NEPA process. Application of NEPA analysis with the 
LADOTD Stage 1 project review to improve opportunities for highway 
safety management inclusion. 
ADA Compliance  Demonstrate knowledge of Title II of the Americans with Disabilities Act 
(Title II ADA), Section 504 of the Rehabilitation Act of 1973 (Section 504), 
and Louisiana ADA Transition Plan to provide safe and efficient 
transportation facilities. Ability to identify ADA compliance priorities in 
Louisiana. Implement ADA appropriate elements into road design for 
safety and compliance.  
 
Internal Processes Internal LADOTD processes related to Highway Safety. 
Overview of DOTD 
Structure 
Understand how the sections interface/interact (Engineering Directives 




Understand LADOTD project management and delivery process, including 
projects performed by consultants. Be able to operate as a Task Manager 
or Project Manager, using the Project Manager Manual and Consulting 
Contract Services Manual as guiding documents. Ability to utilize 
technology based solutions for project management (i.e., Microsoft Excel 
or Project, Primavera) for tracking and monitoring project delivery. This 
may include using graphs, tables, and charts to communicate status of 
projects and program to safety partners.  
Planning & Traffic 
Policy   
Understand how to conduct LADOTD planning process, traffic studies, 
Stage 0s, and associated reporting. 
Traffic Studies   Understand and apply LADOTD traffic engineering policies. 
Funding Streams & 
Contracts 
Knowledge of state procurement guidelines and LADOTD contract 
formats, standards, and budget partitions. Understand processes for 
LADOTD CCS advertisements, negotiations, contracts, and invoicing. 
Understanding of safety funding streams (federal, state, and local) and 
required documentation and reporting. This includes the importance of 
Stage 2 review opportunities to maximize highway safety management.  
Technical Grant 
Writing 
Understanding of technical grant writing concepts and standards for 
creating competitive bid guidance and for drafting complete and 
successful responses.   
Resources and 
Partners 
Identify opportunities for internal and external coalition-building and 
strategic communications for highway safety initiatives. Recognize the 
barriers that hinder collaboration across and within institutions. Assess 
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and promote effective outreach/public involvement program 
development and implementation. Resource/Partner examples include: 




Knowledge and ability to facilitate a group of professionals, 
understanding group dynamics, addressing personal agendas in a non-
threatening manner, and being flexible in activities to reach outcomes.  
Verbal 
Communications 
Understand the importance of public speaking to and tailoring a 
presentation to your audience.  This includes preparing and delivering 




Utilize strategies in SMART goal setting to establish measurable action 






APPENDIX E. EMAIL SENT TO THOSE ON THE LIST OF HIGHWAY SAFETY 
MANAGERS IN THEIR GIVEN STATE DOT 
[Title]  Re: Request for experts to serve on panel addressing Highway Safety competencies 
Dear [insert name of recipient], 
Across the US, Highway Safety continues to be an important and growing need in State 
Transportation Departments.  At the Louisiana Transportation Research Center, in partnership 
with Louisiana State University and the Louisiana Department of Transportation, we have created 
a competency model in hopes of helping close knowledge gaps and identify current and future 
needed trainings to assist our engineers in getting closer to FHWA’s Zero Deaths Vision. 
I am writing to ask for your help in improving our research, which was built on frameworks set in 
place from many organizations and states across the country over many years past.  We are 
seeking forward-thinking experts in the field of Highway Safety to participate in a Delphi study 
over the next couple of months to help submit, rate, and rank core competencies needed for 
Highway Safety Engineers.   
You are receiving this email because of the role you hold regarding Highway Safety for your 
[state/org].  If you feel you meet this criteria and are able and willing to participate as a panel 
member, please simply reply affirmative to this email by June 30th.  Additionally, please forward 
this email to any others you believe are forward thinking Highway Safety experts by June 26th.  
Organization and affiliation need not matter.  This may include others in your State’s DOT, Private 
sector consultants, retirees, those within or outside the US, etc.  When forwarding this email, 
please Carbon Copy Garrett.Wheat@la.gov.  
The final results of this study will form the next steps to help shape future development of 
needed trainings in Highway Safety and help ensure all engineers have the tools and abilities to 
make our nation’s highways as safe as possible.  Your help is greatly appreciated! 
Thank you very much, 
Garrett Wheat 
Leadership Development Program Manager 
Transportation Training and Education Center 
4099 Gourrier Avenue 
Baton Rouge, LA 70808 
Phone:  225-767-9144 
Email:  garrett.wheat@la.gov  




APPENDIX F. EMAIL SENT TO THOSE SUGGESTED AS FORWARD-THINKING 
HIGHWAY SAFETY EXPERTS 
[Title]  Re: Request to serve on panel addressing Highway Safety competencies 
 
Dear [insert name of participant], 
 
Thank you for your willingness to participate in this study.  Your experience and knowledge can 
provide insight on ways to ensure all engineers have the tools and abilities to make our nation’s 
highways as safe as possible. 
 
This Delphi study will consist of three rounds of questionnaires to be completed over the next 
couple of months in order to rate and rank core competencies suggested by the panelists and 
included from previous research.  Your insights are essential for the success of this study.  A list 
of competencies and their definitions found from research is attached as a PDF and can also be 
found at:  https://www.ltrc.lsu.edu/pdf/Competency_Framework_for_Highway_Safety.pdf  
 
The final results of this study will form the next steps needed to help shape future development 
of needed trainings in Highway Safety.  A copy of the final prioritized list of competencies will 
be available to you, the panelists, upon completion of the study. 
 
I am attaching the first of three questionnaires designed to generate a prioritized list of 
futuristic competencies needed for all Highway Safety Engineers. Please complete the 
questionnaire by July 16th. Your responses will be kept confidential and will be combined with 




As previously mentioned, please feel free to forward this email to any others you believe are 
forward thinking Highway Safety experts. 
 
Thank you very much, 
 
Garrett Wheat 
Leadership Development Program Manager 
Transportation Training and Education Center 
4099 Gourrier Avenue 
Baton Rouge, LA 70808 
Cell:  225-278-4040 
Office:  225-767-9144 
Email:  garrett.wheat@la.gov 




APPENDIX G. ROUND 2 EMAIL SENT TO PANEL PARTICIPANTS 
Good afternoon [insert name of participant], 
Thanks again for your input in the first round of the survey!  We appreciate the time you devoted 
to help make sure all competencies needed are listed.  All suggested competencies from Round 
1 were compiled and grouped accordingly.  Similar suggestions were combined if found to be a 
duplicate submission. 
An updated PDF is included for Round 2.  New competencies and modifications to currently listed 
competencies are highlighted in yellow in this document.  All else is the exact same information 
from Round 1.  Any newly identified competencies are listed last per category and are denoted 
by an asterisks (*) before the competency name. 
In Round 2, you will be asked, “How important is the given specific competency for today’s 
Highway Safety engineers (year 2020) and in the future (year 2030)?”  This means you should 
have two ratings for each competency as you did in Round 1.   
The following scale will be used: 
1 – No importance 
2 – Low importance 
3 – Moderate importance 
4 – Substantial importance 
5 – High importance 
  





Please note, in this round, your survey link is unique to your email as a participant.  This is to 
allow the ease of the survey as we continue into Round 3.  This link also requires you to enter a 
password.  Please complete this by July 30th.  Your unique information is included below: 
[URL] 
Password:  
Your responses to the survey will be kept in the strictest of confidence. 
 
If you know of any other forward thinking Highway Safety experts, please ask them to email 
Garrett.Wheat@la.gov by July 24th in order to receive a survey link.  Organization and affiliation 
need not matter.  This may include others in your State’s DOT, Private sector consultants, 
retirees, those within or outside the US, etc. 




Leadership Development Program Manager 
Transportation Training and Education Center 
4099 Gourrier Avenue 
Baton Rouge, LA 70808 
Phone:  225-767-9144 
Email:  garrett.wheat@la.gov 






APPENDIX H. ROUND 2 FOLLOW-UP EMAIL 
Good afternoon [insert name of participant], 
Just reaching out to follow up on the below email.  If you’re able to participate in the second 
round of this study, please do so by this Thursday, July 30th.  Participation in this round is 
necessary in order to participate in the last round.   






APPENDIX I. ROUND 3 EMAIL SENT TO PANEL PARTICIPANTS 
Good afternoon [insert name of participant], 
Thanks again for your input in the second round of the survey!  We appreciate the time you 
devoted to rate all submitted competencies.  A PDF is attached showing the median rating from 
Round 2.   
In Round 3, you will be asked, “How important is the given specific competency for today’s 
Highway Safety engineers (year 2020) and in the future (year 2030)?”  This means you should 
have two ratings for each competency as you did in Round 2.  The rating and scale is the same 
from Round 2 as well. 
However, this round will ask you to do one or more of the following:  keep your original rating, 
change your rating, and/or explain why you think your rating is most appropriate (if it falls outside 
of one ranking point of the median). 
Your scores from Round 2 are defaulted as the current choice.  The median scores are attached, 
but are also listed behind the competency in brackets with 2020 listed first and 2030 listed 
second.  
For example, a median of 4 for 2020 and a median of 4 for 2030 would look like:   
Local Road Safety Program (LRSP) [4, 4] 
  
Your task for each competency: 
• If your answer lies within one ranking point of the median and you do not want to change 
your rating, no action will need to be taken. 
o Example: You have a rating of 3, 4, or 5 for 2020 -or- a rating of 3, 4, or 5 for 2030. 
• If your answer lies within one ranking point of the median and you want to change your 
rating, simply click the new rating for that competency.  If your new rating lies within one 
ranking point of the median, no further action will need to be taken.  If your new rating 
does not lie within one ranking point of the median, provide a brief explanation of why 
you feel your rating is most appropriate in the text box listed below the competency in 
question. 
• If your answer does not lie within one ranking point of the median, and you want to 
change your rating closer to the median, simply click the new rating for that 
competency.  If your new rating lies within one ranking point of the median, no further 
action will need to be taken.  If your new rating does not lie within one ranking point of 
the median, provide a brief explanation of why you feel your rating is most appropriate 
in the text box listed below the competency in question. 
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• For items where your answer does not lie within one ranking point of the median, and 
you do not want to change your rating, provide a brief explanation on why you feel your 
rating is most appropriate in the text box listed below the competency in question. 
Note: Your responses will be held in the strictest of confidence.   
 
The following scale will be used: 
1 – No importance 
2 – Low importance 
3 – Moderate importance 
4 – Substantial importance 
5 – High importance 
 





Please note, your survey link is unique to your email as a participant.  This link also requires you 
to enter a password.  Please complete this last round by Thursday August 13th.  Your unique 
information is included below: 
[URL] 
Password:  
Your responses to the survey will be kept in the strictest of confidence. 





Leadership Development Program Manager 
Transportation Training and Education Center 
4099 Gourrier Avenue 
Baton Rouge, LA 70808 
Phone:  225-767-9144 
Email:  garrett.wheat@la.gov 






APPENDIX J. ROUND 3 FOLLOW-UP EMAIL  
Good afternoon [insert name of participant], 
Just reaching out to follow up on the below email.  If you’re able to participate in the third round 
of this study, please do so by this Thursday, August 13th.  Your participation is very much 
appreciated.   









APPENDIX K. FINAL QUALTRICS® SURVEY 
Consent Form for the Study 
Thank you for your willingness to participate in this study!  Please read the below consent 
form before moving forward.  
The study will be conducted online through Qualtrics over a period of a couple of months and 
3 Rounds of surveys. Each round will take approximately 30 minutes to complete the 
questionnaire about Highway Safety competencies. 
1. The primary purpose of this study will be to determine the core competencies needed by 
State DOT Highway Safety Engineers as perceived by Highway Safety experts in the United 
States.  
2. Inclusion criteria: You are eligible to participate if you are aged 18 or older. 
3. Exclusion criteria: You are ineligible to participate if you are under the age of 18. 
4. There are no risks involved in participating in the study. 
5. The following investigators are available for questions about this study. Garrett Wheat, 
Garrett.Wheat@la.gov / 225-278-4040, and Dr. Michael Burnett, 225-578-6194. 
6. Subjects may choose not to participate or to withdraw from the study at any time without 
penalty or loss of any benefit to which they might otherwise be entitled. 
7. Results of the study may be published, but all data will be reported in aggregated form.  
No names or identifying information will be included in any publication. Subject identity 
will remain strictly confidential unless disclosure is required by law. 
8. This study has been approved by the LSU IRB. For questions concerning participant rights, 
please contact the IRB Chair, Michael Keenan, at 225-578-1708 or irb@lsu.edu. 
9. By continuing to this survey, you are giving consent to participate in this study. 
10. Your information collected as part of the research, even though identifiers are removed, 
may be used or distributed for future research. 
_____  Yes, I give permission 


















































APPENDIX M. ROUND 3 JUSTIFICATIONS SUBMITTED BY PANEL MEMBERS BY 
COMPETENCY  
Safety Theory/Discipline–DOT Influence [new] 
• I rated this higher because I believe that it is important to recognize that our policy and 
procedures drive practices, as does our understanding of how to approach solution 
making. So it is important to consider how our design and operational practices influence 
all road users. 
• Increasing importance due to transportation (mode) integration and technology 
improvements (automation/autonomy). 
Safety Theory/Discipline–Highway Safety Improvement Program (HSIP) 
• I believe that their is limited value in teaching HSIP, it is much more about the components 
of being able to evaluate, analyze and diagnose safety related opportunities to produce 
crash reduction. 
• I think an explanation of this is important for students to understand funding aspects.  
However, I feel like this policy could change. So over time this is less and less important  
• I think it may be time for our industry to rethink HSIP to become more nimble in applying 
countermeasures to emerging crash types 
• Importance is relative to type of highway safety work (e.g. engineering vs. behavioral 
strategies). Greater importance for FHWA/DOTs than for NHTSA/HSOs. 
• We do not know what the FHWA safety program will be in the future.  However, it is likely 
to be substantially similar to the current HSIP. 
Safety Theory/Discipline–Local Road Safety Program (LRSP) 
• Local road differ by context and characteristic, but we should train not about a program, 
but about how systems operates and modal aspects change based on facility and context.  
• LRSPs should inform a SHSP to ensure that the needs of locals (and the entire state) are 
taken into account so both should be of equal weight.  
• no change 
Safety Theory/Discipline–Road Safety Theory 
• I don't think theory is as important as the other elements for many reasons. Safety 
engineer are practitioners.  They need to know what to do and how to do it.  Maybe 
theory underlies all those things, but the safety engineers don't need to know it.  They 
just need to know the results from theory and research. 
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• no change 
Safety Theory/Discipline–Role of SHSP Major Partners 
• Coordination and breaking down silos and shared responsibility is the only way to get to 
zero. Many safety staff forget (or don't know) about the other safety disciplines that work 
on this specifically public health. 
• No change, though we need to think about moving SHSP to be more focused on 
implementation 
• Very important, particularly the recruitment of new partners to the SHSP process. 
Safety Theory/Discipline–Safe Routes to Public Places (SRTPP) 
• It would be better to understand the underlying concepts of the program.  As the actual 
program could possibly change where some aspects are no longer required, but the safety 
principles could be carried forward under a different program or process. 
• This is a program that we currently do not have funding for.  As we move forward we will 
try to reestablish this program. 
• This isn't currently a heavy consideration that I have seen at conferences or at my state. 
It's something that is occasionally mentioned but it definitely doesn't have a high 
consideration in programming. 
Safety Theory/Discipline–Safety Culture & Policies 
• I agree that safety culture isn't as well known right now as it should be but do think it is 
extremely important 
• I believe that one of the best mechanism to create understanding is through change 
internal safety culture. But, to do so, policy and procedures are what will lead the change 
in culture allowing for a broader more inclusive discussion about data driven safety needs. 
• I didn't rank safety culture as high as the median in 2030 because I don't believe we will 
ever achieve the policy goals many of us would like.  American behavior during the current 
pandemic is glaring proof of that.  So, why waste a lot of time trying to pass legislation 
when it's just not going to happen.  I don't mean to say it precludes the attempt to try, 
but rather, the effort ranks lower on my effectiveness scale than other things we could 
be doing. 
Safety Theory/Discipline–Strategic Highway Safety Plan (SHSP) 
• As the SHSP is implemented, I believe this will evolve into a broader plan. 
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• No change, though we need to think about moving SHSP to be more focused on 
implementation 
• This is an important plan, but the underlying safety foundations of the plan components 
are of greater concern and need for advancement. In some states, the SHSP becomes a 
nice bookshelf document, and not a living resource for safety implementations. 




Highway Safety Data–Crash Analysis Tool 
• Again–i think understanding what this is and how to use it is important.  However, over 
time it can change so in my opinion it shouldn't be a focus 
• More important as data sources integrate and sophisticate, and alternate/non-traditional 
data sources are overlayed with human movement/transport. 
• To simplify and provide crash analysis tools will increase the fundamental understanding 
of data driven decisions versus application and strict adherence to standards. This results 
in more effective and efficient decision making 
Highway Safety Data–Crash Data Query Tools 
• Increasing need for real-time queries and responsive interventions (e.g. enforcement, 
signage, information) 
• Would agree that a higher ranking is justified. It is really dependent on the quality of the 
tool. If there is a significant level of effort to use, then other methods may yield easier 
and greater results. 
Highway Safety Data–Data Integrations with GIS 
• Ability to visually show our concerns increases partner and stakeholder understanding. 
• I agree it is more important than I was thinking previously.  
• In the future, this integration will likely occur without any required knowledge set of the 
user.  Currently, it is important that the user understands this process sufficiently to 
identify any discrepancies in the data integration.  
• States seem to be a little behind in integrating with GIS. I would say only five states are 




Highway Safety Data–Database Management Software [new] 
• Big data will be more and more important in our analyses–understanding how to manage 
it will be critical 
• I don't think being proficient in something like R should be required of every practitioner, 
but someone on the safety team should have this knowledge. 
• I think non-safety experts will need to be a part of this and safety experts do not 
necessarily need to be database experts. Safety experts should become more proficient 
at providing direction to database managers.  
• IT staff is really needed for this effort; although the safety professional should understand 
how it works. 
• This would be similar to MS access.  Some states probably have other sections or 
consultants who handle this for them 
Highway Safety Data–General Statistics Analysis (Theories) 
• Reliable decisions requires a general understanding of statistics. 
• While knowledge of statistics is important, particularly as we move toward the future, 
knowing how Empirical-Bayes works is not required of every safety practitioner. It should 
be present on a safety TEAM, however. 
Highway Safety Data–Interpreting Site Specific Crash Data 
• Increasing need for real-time queries and responsive interventions (e.g. enforcement, 
signage, information) 
• This is definitely essential to our workflow, but can be learned rather quickly. 
Highway Safety Data–Legal Provisions 
• In an environment where we as practitioners generally rely upon our understanding of 
tort liability. This aspect often drives culture and decision making towards some road 
users, and unfortunately not one which considers all road users. 
• This is probably more critical in more litigious states. 
Highway Safety Data–Microsoft Access 
• As more and more data is gathered (historical and current), I think databases like access 
will be used more often in the future and most agencies/companies have a Microsoft 
office package so it I believe it is likely that they will choose a database management 
system that is convenient and cost effective. This is why I don't want to change my 2030 
answer closer to the median. 
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• Many new softwares see more customizable and built specifically for crash data. 
• This is probably true that with new software, access may not be as much of a need in the 
future. 
• This would be similar to database software management.  Some states probably have 
other sections or consultants who handle this for them. 
• To me I would prefer to keep my answers the same. Access is a great tool but do Highway 
Safety Engineers need to know the ends and outs of how to use it? I don't. I do need to 
know how to navigate and find the results of an analysis but to develop an analysis that’s 
what you have data for. 
Highway Safety Data–Microsoft Excel 
• I adjusted this to the median after thinking about it a little bit. Excel is a great tool that is 
used widely by us but is there a guarantee that it will be around in 2030?  
• I think we will have better, more sophisticated analysis tools by 2030. 
Highway Safety Data–NHTSA Fatality Analysis Reporting System (FARS) 
• If your local system is tracking this information, then the FARS is redundant. May have 
some value to FARS for comparisons, but at the local or state level, it serves well as a 
confirmation of locally derived data.  
• No change 
• We don't improve safety by chasing fatalities.  While having the overall numbers are 
useful especially for explaining the severity of the problem to elected officials and the 
public, fatality counts aren't very useful for determining how to improve safety on the 
roads. 
Highway Safety Data–Program Overlap and Connections [new] 
• I am willing to accept that this may be more important in the future.  
• I don't know what this means. 
• While important, you can't be an expert in everything. This is something that can be 
handled at the program management/leadership level. 
Highway Safety Data–Quantitative Safety Analysis Using the Highway Safety Manual (HSM) 
• Less relevant for the behavior practitioners. 
• No change.  HCM analysis needs to be more practical, many smaller local agencies do not 
have expertise or data to fully apply current HCM procedures 
204 
 
• this should also include the HFG 
Highway Safety Data–Safety Data Applications for Managers [new] 
• Again, I'm not sure what this means and what it adds to other items already addressed. 
• I agree it is more important than I was thinking previously.  
• Manager need to understand safety and data driven applications to make appropriate 
decisions. 
• My experience with managers is that they are managers and not safety data technicians 
or SMEs. That is my impression from my states and talking to other states at conferences. 
Highway Safety Data–Safety Data Collection & Sources 
• I think we will have a much more established reporting/collection system in ten years and 
this won't need as much emphasis. 
• Increasing need for real-time queries and responsive interventions (e.g. enforcement, 
signage, information) 
• No change 
• We currently have a good relationship with our partners so we comfortable with the way 
it's going as long as it can be maintained. 
Highway Safety Data–Safety Data Usage Application 
• no change 
• These safety applications do not have wide spread use currently.  Only a select few people 
use them.  For example, traffic capacity data has wide spread use; many engineers use 
them. 
Highway Safety Data–Software: IHSDM/ISATe 
• It is important to use the HSM in our design practices. It will help with effective tradeoff 
analysis. 
• The IHSDM is getting phased out for other software in the future. It's already barely used, 
and I don't know of any efforts to fix the old one. It'll be replaced instead (at least that's 
what I'd bet) 
• We are currently encouraging the use of these programs on some of our projects, and 
can't keep up with the demand for training. 
Highway Safety Data–Technical Report and Correspondence Writing [new] 
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• How we right and report often leads to misperception and legal issues. This is very 
important 
• I haven't seen technical reports from most states. There are few states which are leading 
the way, but they are in a minority. Report writing has been primarily left the Feds and 
private companies. 
Safety Interventions–Benefit Cost Analysis 
• I'm honestly surprised this isn't [5, 5].  
• More important to assess investments over time.  
• This is key to prioritization 
Safety Interventions–Designing Safe Systems: Behavioral Countermeasures 
• also true that this isn't as well known right now but is very much needed in future to get 
to zero 
• Most state DOTs are not investing heavily in behavioral countermeasures presently. I 
expect that funds will not be available in the future for DOTs to invest in behavioral 
countermeasures, but "Safe Systems" may be more popular.  
• With mixed fleet, additional strategies are needed to influence driver behaviors. 
Safety Interventions–Designing Safe Systems: Infrastructure and Operations Countermeasures 
• NO JUSTIFICATIONS PROVIDED 
Safety Interventions–Effects of Infrastructure on Behavior [new] 
• NO JUSTIFICATIONS PROVIDED 
Safety Interventions–Micromobility [new] 
• Consistent with technology advancements and new types of transportation in urban and 
suburban areas. 
• Critical now for larger metro areas.  Still learning what works and what doesn't. In future 
the science will be available to define what needs to be done. 
• I agree it may become more important in the future than I was thinking previously.  
• I feel like this will become more of a need in the future. 
• Locality dependent. Micromobility is not an emphasis area for a predominantly rural DOT 
outside of two urban areas (where the MPOs also don't focus on micromobility). 
Safety Interventions–Non-motorized Road Users Safety 
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• NO JUSTIFICATIONS PROVIDED 
Safety Interventions–Planning Level Cost Estimating 
• Bad decisions begin at planning and so do good decisions. Failure at this point leads to an 
inability to scope projects properly. This is a key and important issues. 
• Hard for me to believe "cost" is not major to safety.  It's all about the money, for goodness 
sake!  Our safety program has grown is dollars spent because the bosses see results.  I 
strongly disagree with [3,3] 
• I think some states are moving in a direction of getting planning level cost estimating as 
they refine their HSIP process.  
• Important for benefit/cost analysis to justify safety improvement decisions.  We may have 
a better handle on it in 10 years. 
• without knowledge of cost estimating at the planning level, projects may not be able to 
get implemented because they are way outside the available budget 
Safety Interventions–Principles of Intersection Design 
• If you don't understand design, it makes it difficult to understand how countermeasures 
might impact safety for all road users. For instance add a left turn lane, good for vehicles, 
can increase exposure for other modes of travel. It also can increase exposure to vehicles 
when sight distance or crossing intersection distance increase. These aspects are often 
understood 
Safety Interventions–Principles of Roadway Departure 
• I believe that in part we need to increase an understanding of human factors here to 
better understanding human limitations. I am not speaking of risk taking behaviors but of 
how the drivers interact with the road (e.g., perception reaction, etc.) 
• Increasing trends of roadway departures are caused by human factors. Additional 
exploration of engineering and behavior corrections are needed. 
• most other elements are 4 so this can be too but in rural areas rwd crashes tend to be 
higher 
Safety Interventions–Principles of Speed Management [new] 
• Critically important to injury minimization and understanding crash outcomes. This is not 
just about speed management tools, but how speed impacts crash frequency and 
severity. 
• speed is one of the "big 3" issues and will not be going away anytime soon 
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• Variable speed limits and automated enforcement are not legal in many jurisdictions. This 
depends entirely on practitioner location 
Safety Interventions–Road Safety Assessment/Audit 
• every safety engineer should know this technique 
• i am not a fan of the RSA process. I agree engineers need to be able to go into the field 
and evaluate conditions, i just don't agree with the formal process associated with it.  
• I think RSAs have fallen out of favor. I don't hear about many states allocating much 
funding for them, and I think as a nation we are moving towards more systemic 
treatments. Greater data reliability should gradually reduce the need for RSAs.  
• Leads to a better understanding 
Safety Interventions–Understanding Driver Behavior [new] 
• It is not just about driver behavior, please also consider this differently and include human 
factors. Get designers and operators to understand the difference and to move away from 
not using countermeasures to reduce the outcomes of poor choices. For instance we 
design the roadside for those who run off the road, why more often than not is because 
of speed choice, distraction, drinking. We have no problem design for the clear zone. How 
can we widen this thinking to other bad choices? This is not to say we should absolve 
responsibility, but to change our culture of safety decision making. 
• No change.  We need to better understand how safety applications are understood by 
drivers and how it influences their behavior 
• understanding driver behavior is the base level for all of the other competencies for 
identifying challenges and countermeasures 
Safety Interventions–Virtual Reality/Augmented Reality Tools [new] 
• It's cool, but not a core competency. Could help with police or public meetings. 
• We do not currently use virtual reality. 
Safety Interventions–Work Zones 
• Generally this is better understood by those that are specialized. I think if there is a better 
understanding of human factors this would helpful.  
• To me this is a specialty area.  Exposure to the subject area is important but it is a specialty 
in practice. 
Transportation Elements–ADA Compliance 
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• Huge liability issue, but this is also about equity and how we design and operate our roads. 
• Not sure how critical this is from a safety perspective, more a maintenance/construction 
issue. Understand the importance of making sure proper facilities are in place for safety, 
so a basic understanding should be sufficient. 
Transportation Elements–Aging Road Users [new] 
• Some of these decisions like wider striping increase safety for all users, but impact older 
drivers more. But it's only going to get worse. 
• This is mentioned in passing but as far as I'm aware states are not doing much to address 
it (except for maybe two) 
• Very important as population ages. 
Transportation Elements–Commercial Vehicles [new] 
• I think this is helpful in understanding the special need of these vehicles in the traffic 
system. Increasing crashes in this area should raise its importance 
• This is again something that a member of a safety team should be proficient in, but not 
every member. 
Transportation Elements–Complete Streets 
• Allows for additional understanding of the benefits to other road users. 
• Complete Streets is mentioned as a buzz word now but I don't think many DOTs are 
implementing it consistently. 
Transportation Elements–Connected and Autonomous Vehicles [new] 
• For 2020: We're nowhere near CAV implementation. Every MAASTO/SASHTO meeting I 
go to I get less optimistic, not more. 
• I think it will take more than ten years for autonomous vehicles to grow to level 5 of 
importance. There have been semi-recent setbacks with legislation and research, as well 
as adoption. 
Transportation Elements–Highway Plans 
• NO JUSTIFICATIONS PROVIDED 
Transportation Elements–Intro to NEPA 
• I believe it is critical for safety engineers to understand the impact their decision and 
action have on the environment to not only reduce the effects of climate change, but also 
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to explain their environmentally friendly transportation decisions to elected officials and 
the public, especially when the decision result in increased expenditures.. 
• this is just an intro so I believe it should be known when planning projects 
• This is what you have environmental folks for. Highway safety professionals should be 
looking for safety improvements that will have low to zero existing environmental impacts 
IE stay on the existing ROW. 
Transportation Elements–Introduction to Traffic Engineering 
• One must understand traffic engineering to understand safety engineering. These are 
very interrelated issues. 
• This has never really come up for me, in my training or discussions with other DOT safety 
engineers. 
Transportation Elements–Project Delivery Process 
• Project delivery is usually handled by non-safety engineers, but an entry level of 
experience is needed for normal work. 
Transportation Elements–Public Transportation Operations [new] 
• All well designed transportation system recognize the need for public transportation. This 
is related to how equity plays are part in crashes. For instance the over representation of 
fatal and serious crashes in lower income communities who need walkable facilities to 
get to transit.  
• Based on historical and current trends, I do not think this will become more important in 
the future than it is now. 
Transportation Elements–Railroad 
• I have always considered this interaction to be critical. Although they represent a small 
portion of the conflicts, the occurrence and outcomes of crashes always are severe. 
• Our state runs our Highway Railway safety separately so I’m not sure about importance 
for a Highway Safety Professional.  
• Rail collisions are a small part of overall serious and fatal traffic collisions. If anything we 
need to be local at light rail collisions with pedestrians 
Transportation Elements–Right-of-Way 
• Similar to the Environmental discussion highway safety folks should be looking to avoid 
ROW impacts. 
Transportation Elements–Roadside Design Elements 
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• most other elements are 4 so this can be too but in rural areas rwd crashes tend to be 
higher 
Transportation Elements–Sign Fundamentals 
• I think cars in the future will warn drivers about things that are signed currently. 
Transportation Elements–Signal Fundamentals and Design 
• I think cars in the future will warn drivers about things that are signed currently. 
Transportation Elements–Striping Fundamentals [new] 
• I changed my vote. Striping might be more important in the future for 
autonomous/assisted driving. 
Internal Processes–Building Relationships/Networking [new] 
• I don't expect this to be anymore important in the future. Why wouldn't it be static? A 
safety engineer needs to be able to do work within their state and should focus on 
building technical expertise, only to be boosted by networking. 
Internal Processes–Funding Streams & Contracts 
• Again, show me the money.  Without money, nothing happens.  Nothing. 
• I don't think that this will become any more important for a Safety engineer to know in 
the future. Funding sources will probably be about the same and I'm sure infrastructure 
will exist elsewhere to assist a safety engineer. 
Internal Processes–Management and Administrative Skills [new] 
• As above management understanding or lack thereof can lead to a good or poor safety 
program. 
• These skills are not usually marketed to a safety engineer. They should be the primary 
concern of administration and managers, however for being a well rounded engineer an 
engineer should have some slight knowledge of how it all works. 
Internal Processes–Meeting Facilitation 
• I don't think a safety engineers primary concern is meeting facilitation. It's important, but 
something that can be fulfilled by teamwork with other engineers.  
• If you cant run meeting, particularly in the external environment this can be problematic 
Internal Processes–Overview of DOTD Structure 
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• It is extremely important for a DOT employee to understand the different programs and 
managers at the DOT so they know what other contacts are out there for you to seek 
information from, as well as, to point non-DOT contacts to the right person. 
• Safety engineers need a good grasp of the DOT structure to understand how they can 
improve safety in other spheres beyond the meager funding and attention safety gets. 
• This is critical for our section because we staff program managers and project managers 
who need to understand project delivery process and DOTD structure. 
• Understanding how decisions are made in different areas improves safety being 
integrated into those decisions. 
Internal Processes–Planning & Traffic Policy 
• Planning for and operating the systems are key factors in the safety outcomes of the 
system. This should be focused on the safety related aspects of each of these areas. 
Internal Processes–Project Management 
• Usually project management is handled by project managers. 
Internal Processes–Resources and Partners 
• i think this is important to understand the roles.  But the specifics could all change over 
the years so a big focus may not be valuable 
• I think this will remain static. Why should there be a greater emphasis on resources in the 
future? It's always right in the middle. 
Internal Processes–Setting SMART Goals 
• I don't think this is a focus at all.  It comes naturally as part of working 
• It is important that any goal made has action items and can be tracked. This is a great 
base for a staff member to understand even for their own daily tasks. 
• My belief that a safety program functions just like other areas. Setting targets and goals 
to reduce crashes is important in determining the basis for the strategic approach to a 
safety program. What crashes are you trying to reduce, and how much. What are you 
doing to optimize the expenditure of resources to maximize outcomes 
• Setting SMART Goals helps us measure performance and evaluate our programs. 
• This should be a fundamental skill of any worker anywhere in any industry. 
Internal Processes–Technical Grant Writing 
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• I am able to bring significant funds to issues I believe are important and that has been 
helpful to my program 
• I don't think safety engineers are expected to generate revenue; rather they are expected 
to spend it wisely to improve safety. 
• In the future, I suspect more of the Federal funding will be grant based, rather than simply 
transfers. 
• Safety engineers are not grant writers. How could a safety engineer possibly do everything 
on this list? This is an insane list of jobs for an individual. Grant writers exist for a reason, 
and they should be collaborated with.  
• Technical writing is very important–but as a consultant grant applications aren't a big part 
of our work. Perhaps this is more valuable on the public sector side. 
• With limited resources, having excellent grant writing skills is key to obtaining additional 
funding for special projects in support of the SHSP emphasis areas. It's also useful when 
federal agencies offer opportunities for discretionary grant funding and you're competing 
with other states for the money.  This is also true for R & D grants. 
Internal Processes–Traffic Studies 
• Traffic studies are typically performed outside of safety, in the realm of operations. 
Internal Processes–Verbal Communications 
• I don't think verbal communications are that important because there is 
email/documents/diagrams/etc. Better verbal communication is not marketed to me as 
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